ap 


MOON SCIENCE 


How Apollo is still 
changing everythin 


we ‘knew’ 


PS guide to 


SMOKE DETECTORS 


SOLAR PUMP 
forheating 
and cooling 
ENERGY SAVERS: 
«Art of weather- 
*proofing with 
“WEATHER- 
_ STRIPPING 


«Hc 


syour ho hom 
HE/ 


T 


low to meds 


Popular 


lence 


NN 
"E 
MA 


9 9. ies y 


AIR BAGS vs. 
SELF-LOCKING 
SEAT BELTS 


Whichis safer? 


SOLIDIFIED 


MAGMA "SEAS" 


OLD MAGMA 
CHANNELS 


MIDDLE 
MANTLE 


PULVERIZED 
SURFACE 


MOONQUAKE 
ZONE 
PARTIALLY 


L 
INNER MANTLE 


Outside its a practical, full-size 88. 


Inside—a new level 


We 


M p 


There's a time in life when you owe 
yourself a little something extra 
when luxury and comfort are rewards 
you have earned. 

Olds now makes that reward easy 
to come by, with the magnificent new 
Brougham interior option now avail- 
able in Delta 88 Royale. Textured 
velours. Elegantly tufted seat backs. 
Pleated and plush comfort that 
rewards you every mile. 

With it comes a great American 


Introducing the 


of luxury 


B s 4 


new Royale Brougham interior. 


road car with a reputation for quality. 
Its solid Body by Fisher is designed 
and engineered for impressive space 
efficiency — inside that trim shape is 
full-size room for six, plus over 20 
cubic feet of trunk space. 

Look at it this way. With all the 
great driving built into a Royale, you'll 
probably want to keep it for a long 
time. So that rich Brougham interior 
is a smart investment in the luxury 
you have earned. Think about it as 


you take a test drive soon. And 
remember, many Olds dealers offer 
the option to buy or lease your 88. 


Delta 88 Royale 


Have one built for you. 


Here's why 
the 


As an all-around shotgun, 
the S&W Model 916 Pump 
gives you top dollar value. 


feels right, swings 
easy, points naturally. With 
an easy, smooth shucking pump 
action. And it's S&W dependable. 
Available in 12 and 20 gauge, the Model 916 
offers a full selection of models, barrel lengths 
and chokes. Chambered for 3-inch Magnum 
shells to meet the needs of duck hunters, it oper- 
ates just as dependably with standard 234-inch 
shells. 


ae 
V 


The barrel. Precision machined from ordnance 
grade steel. Reamed to gauge and choked for 
optimum shot pattern. And you don't have to 
worry about steel shot. The 916 successfully 
passed a thorough testing program including ex- 
tremely high proof pressures and endurance with 
commercial steel shot loaded in accordance with 
recommendations of the Sporting Arms and 
Ammunition Manufacturers' Institute. 

The receiver. Machined from a solid block of 
ordnance grade steel. 


Model 916 
pumps up 


dollar. 


Hardened at critical lock 
areas for added strength 
and longer wear. 


Here's a basic shotgun for a The bolt. Engineered 
lifetime of hunting seasons. e Va ue for jam-free shell extrac- 
All kinds of hunting. Doves, tion and positive feed. 
ducks or deer. Extractor engages the 
The Model 916 Oo your shell base with a positive 
grip that gets stronger as 

the shell is pulled from 

sholgun the chamber. 

Stock and fore end are 


hand sculptured. Out of 
finely grained, walnut fin- 
ished hardwood. With ventilated 
recoil pad if you want it. 
Model 916T with Interchangeable Barrels 
Here's a “takedown” Model 916 that 
covers all your hunting needs with inter- 
changeable barrels. Extra barrels available in 
all combinations 
of lengths and 
chokes, including 
the 20-inch slug 
barrel with rifle 
sights in 12 gauge. 
And changing barrels is a 
simple procedure. 
Pump up the value of your 
shotgun dollar. Get S&W 


quality performance and g 
versatility inthe Model 916 or =w» 
916T. (Greater starter guns 
for young hunters, too.) 
Smith & Wesson, Springfield, Mass. 01101. 
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Ask a friend where to buy insurance. If you have to make a claim later, just 

Chances are you'll be directed to an call him. He'll help make sure that noth- 
independent agent —likethe kind youfind ^ ing'soverlooked on your way to a fair and 
at The Insurance Store. complete settlement. 

The Insurance Store agent has just Maybe that helps explain why The 
about every type of insurance you need. Insurance Store agent’s reputation has 

And he lets you select from a wide ^ spread—to the point that ‘word of mouth’ 
variety of leading companies—including ^ is his best single source for bringing in 
Continental Insurance. new business. 

But his allegiance isn't to any one To find the nearest Store for your 
insurance company. business, check the Yellow Pages for an 

Instead, he puts his knowledge of each agent listed under Continental 
company's special capabilities and Insurance. Or ask a friend for 
expertise to work for you. directions. 


To help you find the specific 
company that offers you the best i The Insurance Store 
featuring 


coverage. And the best service. 
At a reasonable price. Continental Insurance 
From Subsidiaries of The Continental Corporation 
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Nukes—pro and con 


| take offense at your editorial 
[PS/Whats News] in the July issue 
on the subject of nuclear alternatives. 
Environmentalists are definitely aware 
of the dangers of using coal as a fuel. 
There are more than you listed. If the 
government would divert some of the 
money it spends on the heavily funded 
nuclear and coal industries to more 
research and implementation of renew- 
able energy, then things would appear 
in a totally different perspective. We 
are not proposing low energy produc- 
tion and a no-growth situation, but are 
encouraging energy conservation and 
the use of renewable resources. These 
are resources you should be well 
aware of since your magazine does 
such a good job reporting on them. 
And while you are busy reporting, let 
us see an article on present techniques 
for disposing of nuclear-waste materi- 
als, such as open-pit dumping, under- 
ground burial, and dropping steel con- 
tainers in the ocean. 

Larry Mann 


A full report on nuclear-waste disposal 
is slated for a forthcoming issue. 


Your observations with regard to the 
potential hazards of coal burning ver- 
sus nuclear power production did not 
carry the argument for nuclear power 
far enough. 

The fact is that our current methods 
of producing power are extremely 
hazardous to our health. Daily, the 
papers carry stories of tank cars over- 
turning, spewing their volatile con- 
tents on the sleeping populace. Refin- 
eries explode, tankers leak, oil wells 
expire, and we of the most powerful 
nation on Earth must pay homage to a 
small group of Arab potentates who 
control our destinies. 

We have no choice but nuclear 
power! It is usable now, today. Solar, 


wind, and thermal power are not, 
except on very small scales. 
Yes, there are potential dangers 


from the atom. There are dangers from 
automobiles, from  skateboards, and 
even from bacon. But it is within 
our capabilities to make these plants 
safer than anything going while at the 


Are You Moving Soon? 


If you are planning to move, 
please notify us 8 weeks in 
advance and we'll make 
sure your subscription 
moves with you. Please use 
this form and attach your 


magazine address label. 


same time keeping utility costs to a 
manageable level, reducing our depen- 
dency on foreign energy sources, and 
furnishing unlimited power to a thirsty 
nation. 

Peter Fulton Foss, Houston, Tex. 


Homebuilt Superdrone 


I found your July cover story, "'Super- 
most interesting since | have 
designed and flown a similar plane. As 
a postscript to your article, | am 
enclosing a picture of my seven-pound, 


twin-tailed, 0.15-cu.-in. powiréd sail- 
plane. The wing is 13 feet in length 


and uses a Davis airfoil and anti- 
vortex wing tips (cord is only nine 
inches). The aircraft is radio-con- 
trolled on 72.16 MHz with three chan- 
nels for rudder with steerable nose 
wheel, elevator, and engine control. 
William R. Rauch, Crofton, Md. 


Cruise-control adaptation 


After reading your report on cruise 
controls [Feb.], ! looked in vain for a 
cruise control for my 1974 Ghia. | was 
told, “This one fits only automatic 
transmissions," "This one will not fit 
foreign cars," etc. At J.C. Penney and 
Sears | found cruise controls that will 
work on automatic and stick shifts. 
They don't know it, but they will also 
fit VW's. | put one on my Ghia. 

The main problem is with the VW 
transaxle. There is no drive shaft on 
which to mount the sensor magnets. So 
I used the alternator pulley. There is a 
flange on most of them that will take 


Continued on page 196 
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Moving Date 


Kodak brings the convenience 
of built-in flash to the magic of pictures 
* that develop in front of your eyes. 


11 


The Colorburst 300 is Kodak's first instant camera featuring 
_ a built-in flash, and your all-time favorites: ease and convenience. 
ye Convenience is topped off by Kodak's economical electronic 
flash built right into the camera so it's ready for use. 
Easy to use because the camera and flash are fully automatic. 
“So you can take sharp, clear pictures outdoors, and even stop-action 
shots indoors with the flash. All with one camera and no attach- 
ments (you can even use the flash outdoors for better portraits). 
The best part comes as you watch your pictures develop, rich 
with color, right before your eyes. Each print is protected p: adura- 
ble, textured Satinluxe" finish, too. -— 
Ask for the Kodak Colorburst 300 camera at your 
photo dealer's and see why it's everything you could want 
in an instant camera. OEasimanKodakCompany 1978 MI PRI0 print shown % actual size. 


The Colorburst 300 instant camera. Another first from Kodak. 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Free-flowing deep water powers axial turbine 


Applying what they call ‘‘parachute 
principles" to the design of water- 
current tethers, collectors, nozzles, and 
diffusers, these inventors would con- 
struct a deep-water electric generator 
from inexpensive, flexible materials. 


Needing no pressure-building or navi- 
gation-impeding dam, its wide, self- 
inflating collector funnel would feed 
into a necked-down venturi nozzle, 
accelerating the current as it passed 
through and drove a rotary turbine. 


Vd 


Lifter cuts tree roots 


Pressing down against a vertically 
rising mechanical or hydraulic foot, 
this timber-feller would first exert an 
upward pull. Then a levered beam 
would pry the tree—and its roots—at 
increasing angles until they could be 
cut at or below ground level, The 
machine could reduce saw-caused fell- 
ing accidents, increase undamaged- 
timber yield, and simplify reforestation. 


One-side match foils kids 


Designed to look like a conventional 
book of matches—with an inoperable 
strike surface in the usual place—the 
childproof match heads of this book 
would be coated on one side only. To 
Strike one, you'd have to place its strik- 
ing surface against the striker inside a 
fold-down flap in the lid, then hold the 
flap closed and draw out the match. 


The following patents have been 


Jr., New Orleans; Safe! 
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issued on these 
Turbine—No. 4,025,220 to D. Thompson, Darby, Pa., and W. Mouton, 
matches—No. 4,058,208 to O. Lund, N.Y.C. 
Wrist camera—No. 4,081,806 to B. Seckendorf, N.Y.C.; Tree feller— 
No. 3,871,427 to L. Widegren, Kiruna, and T. Keskitalo, Tuolluvaara, 


Camera exposes film on disks 


Using a shutter operated by magnetic 
repulsion, this camera could be made 
small enough to be worn on the wrist. 
To fit the compact, circular camera 
design, its inventor would insert film in 
a round, flat cassette, rotate it to 
expose, in turn. each of six tiny nega- 
tives. It's said the system could use 
regular or self-developing film. 


Dimpled gauge sets points 


With one of the flat, measured point- 
setting faces of this tune-up tool 
recessed in the surrounding metal, you 
could place it over the contact you 
want to adjust and let it hold itself 
while you set the gap. Weighted at the 
free end, it would wobble until you had 
the right clearance, allowing you to 
work by feel in hard-to-reach places. 


Sweden; Point gauge—No. 4,065,854 to D. Reed, Tariffville, Calif. 

Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents and Trademarks, Washington, D.C. 20231, for 50 
cents each. To write to an inventor, if address above is insufficient, 
address him by name and patent number in care of the Commissioner. 


! 


Bineng aid odores iloble from your telephone compony. The Mickey Mouse Phone. © Walt Disney Productions, 


There's a big choice in telephones Because Bell telephones give you So, you can get a phone that’s gen- 
ese days. But the choice doesn't have - all sorts of shapes and colors and styles — uinely you, and still get a phone that's 
y be difficult. to choose from. genuine Bell. 

To find the right style and the All Bell quality. And all kinds of What could be more obvious? 


ght quality, just come right to Bell. customized calling services as well. 


^e © Bell System 
be ) 


GMRS radio 


-the uncrowded ‘citizen’s band’ 


A "new"' range opens up 
to CB'ers who mean business 


By LARRY KAHANER 


As the chaos on CB airwaves wors- 
ens, serious CB’ers are starting to 
explore a long-forgotten slice of the 
citizen's band—one that offers stat- 
ic-free reception, FM-quality sig- 
nals, no "skip," and uncrowded 
channels. 

They're looking into GMRS 
(General Mobile Radio Service), 
which is tucked into the Ultra 
High Frequency range between the 
business bands and UHF televi- 
sion. The FCC okayed it as “Class 
A Citizen’s Band” in 1947, 11 years 
before opening up the standard 27 
MHz CB range. 

Because GMRS is frequency- 
modulated (FM) rather than am- 
plitude-modulated (AM), you 
won’t hear static from car ignitions 
or other irritating AM noises. And 
FM receivers, with their “capture 
effect,” receive only the strongest 
transmitting station—no squealing 
heterodynes from stations talking 
over each other. Unlike convention- 
al CB, these higher-frequency sig- 
nals won’t interfere with neighbor- 
ing VHF TV reception and they 
won’t skip off the atmosphere to 
distant stations. This makes them 
reliable for local contacts, even 
during peak times of sunspot activ- 
ity when regular CB may be dis- 
rupted. è 

Despite these features, the old 
Class A showed few signs of life 
until recently, when police and 
other services began using it. Now 
quality transceivers, usable for 
GMRS (as the band was re- 
named), are more widely available. 


Continued 
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RCA Veetac mobile one-channel set 


(left) is $1095. Standard's GMR-2 


v 


(right), about $420, is the only walkie- 
talkie made just for GMRS. 


What the best drinks 
have in common. 


Seagram's 7 Crown makes any drink taste better, 4 *. 
because it tastes better all by itself. Just pour ike È 
2 oz. over ice for a smooth, rewarding drink. And 
enjoy our quality in moderation. 


Seagram's Own A 


Where quality drinks begin. 


SEAGRAM DISTILLERS CO., N. Y. C. AMERICAN WHISKEY—A BLEND. 80 PROOF. 


GMRS radio 


[Continued] 
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467.675 MHZ 


LE NTC 
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Simplex mobile units transmit and re- 
ceive on the same frequency. Repeater 


However, they're still much more 
expensive (from $300 to $500)— 
and more closely regulated—than 
regular citizens band. A GMRS rig 
is a good investment only if you're 
looking for a no-nonsense means of 
business and personal communica- 
tion, free from the clutter of idle 
chatter, catchy “handles,” and 
"smokey" reports. 

If you qualify for a license under 
present CB rules, you can get a 
GMRS license as well. But you'll 
find things a lot less free-wheeling 
in this higher frequency (462-467 
MHz). 

There are eight transmitting 
channels for mobile units only, and 
eight for both base- and mobile- 
station use. The FCC assigns you 
only one, however, which you'll 
have to share with other operators 
in your area. You must state which 
channel you desire when you apply 
for a license. You may use up to 50 
watts in rural areas, but only up to 
15 in cities to prevent interference 
with vital communications such as 
those from ambulance and fire units. 
Your contacts are generally lim- 
ited to line-of-sight: about 20 to 30 
miles from base to mobile, and five 
to six miles from mobile to mobile. 
But with a repeater you can over- 
come that. 

A repeater is simply an unat- 
tended receiver and transmitter 
that's always operating (see draw- 
ing). Any broadcast it receives on 
one frequency it automatically re- 
transmits—repeats—on another. By 
transmitting to it, your signal is 
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N REPEATER ON MOUNTAIN 


467.675 MHZ 


lets them go duplex to receive on other 
channels for long-distance signals. 


received and re-sent another 50 
miles. And, in some areas, a num- 
ber of repeaters are used that keep 
relaying your signal. The repeater 
also works in reverse to receive a 
signal, so “duplex” operation al- 
lows you to communicate hundreds 
of miles apart from another GMRS 
operator. 

To transmit and receive on 
different channels, your set will 
need an extra receive-channel crys- 
tal, as well as access to a repeater. 
(The FCC, while permitting you to 
transmit on only one frequency, 
lets you receive on any channel you 
want.) The owners of GMRS re- 
peaters are forbidden to operate for 
profit, but they can charge fees to 
help defray their costs. Fees run 
from $25 to $50 a month for busi- 
ness repeaters in taller, costlier 
buildings, and from $5 to $10 for 
personal-use machines. Radio deal- 
ers who sell GMRS gear often rent 
repeater access to their customers. 

Some repeaters can even turn 
your transceiver into a mobile tele- 
phone. With a service called “auto- 
patch,” you install a TouchTone 
pad to your set. Press the buttons, 


Frequency allocations 


Base and 

Mobile (MHz) Mobile only (MHz) 
462.550 467.550 

462.575 467.575 

462.600 467.600 

462.625 467.635 

462.650 467.650 

462.675 467.675 

462.700 467.700 

562.725 467.725 


and the tones trigger a connection 
between the repeater and the phone 
lines, giving you two-way commu- 
nication to any standard telephone. 

Repeaters have their limitations, 
though. First, they’re the wrong 
medium for breezy CB banter. 
Most of their traffic is in commer- 
cial and emergency messages, sent 
by taxi fleets and public-service 
vehicles. Broadcasters stick reli- 
giously to call letters and, except 


for 10-codes, use plain, efficient 
English. 
Second, there may not be a 


repeater near you. (The FCC 
doesn’t know just how many there 
are in the country.) Check on re- 
peater access in your area before 
buying. 

According to the FCC, only 
about 5000 people now use GMRS, 
but 400 more per month are re- 
questing licenses and equipment 
manufacturers have begun to take 
notice. 

GMRS equipment looks neat 
and uncomplicated, usually fitted 
with just an on-off/volume switch, 
squelch knob, and two-position 
channel slide switch. Most sets that 
the FCC has type-accepted or type- 
approved for GMRS are actually 
business-band and public-service 
rigs, redesigned slightly to make 
them legal for CB. Standard of 
California has come out with the 
first transceivers for GMRS only; 
they are a good buy for the GMRS 
licensee who otherwise pays for a 
host of nearby frequencies that are 
off limits to him. Prices on sets 
vary widely, so shop around. 

Antennas made for the 450 MHz 
business band work well for GMRS 
and you can erect them up to 200 
ft. high unless you live near a^ 
airport (or your local township 
codes forbid it). Quarter-wave or 
54-wavelength vertical antennas 
are commonly used. At 450 MHz, a 
quarter-wave whip measures only 
five inches high. 

Getting your GMRS license is 
easy. After you have decided on a / 
channel, fill out the FCC's Form 
400, and acquaint yourself with the 
Part 95A rules that govern the 
range. In about 60 days you'll 
receive a license and call letters. 

What will prevent the hassles of 
regular. CB from spreading to 
GMRS? Right now, no one is sure. 
GMRS fans are counting on the 
high price of sets—and the coopera- 
tion and restraint of their users—to 
keep a good thing going. us 


Yesterday you could admire 
LED digital tuning in short wave: 


. Today you can afford it. 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 
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Electromagnetic pollution 
and your car 


More and more, these days, the news 
is filled with informed concern about 
"electromagnetic pollution" and its 
potential hazards. There has been a 
tremendous proliferation of all sorts of 
electronic equipment—radio transmit- 
ters, microwave relay stations, radar, 
mobile radios, medical apparatus, and 
so on. As a result, there is more elec- 
tromagnetic radiation (EM for short) 
permeating our airspace than ever 
before. Much of the concern focuses on 
the alleged health effects of micro- 
waves on human beings, but these and 
other wavelengths of EM can also play 
hob with a variety of other delicate 
"organisms" from pacemakers to mi- 
croprocessors. 

Now, automotive engineers are ex- 
ploring ways to make sure that cars 
will not be vulnerable to interference 
from EM, an increasingly important 
task as cars become equipped with 
sophisticated electronic control de- 
vices that could prove vulnerable in an 
EM-polluted environment. 

In the photo, a car is being tested in 
a special microwave anechoic chamber 
at the General Motors Technical Center 
in Warren, Mich. Specially shielded 
and sealed, with welded steel walls, 
ceiling, and floor, the chamber keeps 
out external EM fields and also pre- 
vents EM energy inside from escaping. 
Cars are run on a dynamometer while 
they are bathed in EM fields, and the 
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performance of on-board electronic 
equipment is carefully monitored. 


Optical processor 


In another development at General 
Motors, physicists have pioneered 
what GM terms an unusual comput- 


er—actually an optical image proces- 
sor—to locate and identify automotive 
parts on a moving conveyor belt (you 
can see a connecting rod in back of the 
processor in the photo). The device 
relies on laser holograms to make 
images of the moving parts. Dr. Aaron 
Gara, seen here checking the laser 


system, says it takes less than one 
second to process information. With 
further development, such processors 
could be put to work on automated 
parts-handling systems in GM plants. 


Screwing up water 


The Archimedes screw, surely one of 
the most elegantly clever machines 
ever devised, has been used from 
ancient times to lift water from rivers 
and lakes. It is simply a broad- 
threaded screw (or, in a different 
version, a spiral tube) enclosed in a 
hollow cylinder that is angled with one 
end in the water. When the screw is 
turned, water is carried along the 
spiral until it gushes out at the top. In 
an age of modern technology, the 
device appears mostly in undeveloped 
countries as a rather primitive aid to 
irrigation on a small scale. 

But just look at the picture below! 
Here are Archimedes' screws brought 
up to date—50-foot-long monsters, each 
capable of lifting 560 gallons of water 
per second. The giant screws are 


draining marshy land at Thamesmead, 
near London, England, in order to keep 


the reclaimed ground firm enough for 
building foundations. The four 9.6-foot- 
diameter steel screws are driven at 25 
rpm in semicylindrical concrete troughs 
that are tilted upward at 38 degrees; 
the rise is 27 feet. Two of them are 
powered by electric motors, the other 
pair by diesels for emergency use in 
case of a power failure. 


Disoriented cockroaches 


The U.S. Environmental Protection 
Agency has awarded a $20,000 grant 
to researchers at the University of 
California at Davis to test whether 
electromagnetic devices that emit ul- 
trasonic waves can really get rid of 
insect pests and other undesirables. 
The products to be tested, obtained by 
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the EPA from five manufacturers, all 
emit high-frequency sound—about one 
MHz—that is not sensed by human 
beings in the vicinity. But, the sellers of 
the devices claim, the ultrasound "'re- 
pels,” "stresses," and  "disorients"" 
such nuisances as cockroaches, ter- 
mites, ants, gophers, mice, and rats. 
Those pests that don’t leave, according 
to one claim, fall into a fatal, trance- 
like state in which they decline to eat, 
drink, or mate. Entomologist Mike 
Rust, who heads the evaluation proj- 
ect, will test the effectiveness of the 
devices against roaches on their home 
ground—apartments in the Los An- 
geles area, Termites will be challenged 
in the lab. I’m getting bad vibes about 
the whole thing. 


Simple solar concentrator 


Most current efforts to turn water into 
steam using sunshine depend on con- 
centrating collectors; to reach the high 
temperatures required for efficient con- 
version, the collector must focus the 
sun's rays in one way or another. The 
trouble is that this has generally meant 
the use of complex sun-tracking sys- 
tems to reach the concentration neces- 
sary. And the cost of such collectors is 
high, typically about $50 per square 
foot of collector surface. 

Now, however, engineers at the 
Lawrence Livermore Laboratory in 
Livermore, Calif., are testing a simple 
solar concentrating collector that 
should be able to generate steam at 
about one-fifth that cost. The diagram 
below shows the collector's basic 


Inflated plastic cylinder 


Receiver tube with 
selective surface 


Exterior positioning ring 


Aluminized 
| reflector 


design. It is an inflated cylinder that is 
half clear plastic and half aluminized 
reflector. Sunlight streams through the 
transparent half, and is reflected back 
onto a metal tube running along the 


axis of the cylinder. Water passing 
through the tube under 125-psi pres- 
sure is heated to 350 degrees F and 
can be either used as is or flashed into 
steam. Jerry Gerich, a Lawrence Liver- 
more engineer, says that the efficiency 
of this design is only half that of a 
solar-tracking concentrator, but that it 
would cost only about $5 per square 
foot for a large system—one-tenth as 
much. The net cost would therefore be 
about one-fifth as much. Gerich says 
the design is an updated version of one 
developed in the early 1960's by Dr. 
H. Tabor of Israel. 


Solar-powered airship 


Three Caltech graduate students in 
aeronautics have built a  model— 
shown in the photo above—of an 
airship “fueled” by the sun. Built of 
plastic sheeting, weather balloons, 
wood, wire, and string, the ship 
consists of two 10-foot-long helium- 
filled pontoons joined by a wing that 
carries enough silicon solar cells (about 
$700 worth) to provide 21 watts of 
power in a bright overhead sun. They ' 
feed a 1/14-horsepower motor that 
turns a propeller, both mounted— 
along with contro! surfaces—between 
the pontoons. The students, Ray H. 
Bartlett, Carl H. Berdahl, and Stephen 
G. Wurst, say that their radio- 
controlled craft flies “quite well.” Hs) 


Plastic jacket 
and spacers rag 


NEW TECHNOLOGY 


The JS&A Mini Travel Alarm will fit in your 
briefcase, pocket or purse and is no larger 
than four quarters. 


The new JS&A Chess Computer plays six 
levels of chess and costs only $99.95. 


The Winners 


These two products continue to be our best 
sellers. Can you figure out why? 


The two products shown above are our best 
selling new products. The Chess Computer 
compares with similar computers selling for up 
to $400. The JS&A Mini Travel Alarm com- 
pares to the $100 Seiko alarm but is smaller 
and less than half the price. 

Is there more to these products than value? 
Let's take a closer look. The following are 
descriptions of these two new items with our 
conclusions at the end 


THE MINI TRAVEL ALARM 
, It's small. And because it's small, it fits 
' anywhere. In your briefcase or in your pocket 

The new JS&A Mini, Travel Alarm measures 
only 3/8" x 1V4" x 2v2" and has a small easel 
support on the back. Just set the alarm, and 
the electronic beep will wake you up. The clock 
movement is totally solid-state, and a built-in 
night light lets you view the time in the dark. 

But the JS&A Mini Travel Alarm does more. 
First, it makes a great pocket watch. The small 
imitation black leatherette carrying case that 
comes with the unit has a window so you can 
view the time even when the unit is in its case. 
Secondly, it tells accurate time — within fifteen 
seconds accuracy per month. And finally, it's 
inexpensive—only $29.95 complete with car- 
rying case and two readily-available hear- 
ing aid batteries. It makes a perfect gift for 
everyone on your gift list. 

There is also a deluxe version with a built-in 
timer and dual time zone capability. You can 
now display one time while keeping the 
second time in memory. 

The Mini Travel Alarm can be ordered by 


calling our toll-free number below or sending 
your check for $29.95 for the regular version or 
$39.95 for the deluxe version. Please add 
$2.50 postage and handling and Illinois resi- 
dents add 5% sales tax. 


THE JS&A CHESS COMPUTER 

It's a chess-playing robot. The new JS&A 
Chess Computer is not only programmed with 
the rules of international chess, but it has a 
brain that thinks for itself 

You enter your move and the computer 
examines all the probabilities and makes its 
move. There are six levels of play—from be- 
ginner to professional so the game increases 
in difficulty as you become more proficient. 
And you can change levels right in the middle 
of a game if the robot starts to beat you 


The computer is small, easy to store, and is 
played with your own board and chess pieces. 
The JS&A Chess Computer has been pro- 
grammed to handle all the international chess 
rules including castling, en passant, and pawn 
promotion. The entire unit is housed in a hand- 
some case only 4" x 7” x 2V2" high, weighs 14 
ounces and comes with an AC adapter. 

One of the major breakthroughs has been its. 
price. The JS&A Chess Computer is available 
for only $99.95 complete with AC adapter and 
complete instructions. (Add $2.50 for postage 
and handling and Illinois residents please add 
5% sales tax.) If you play chess, you already 
own half of the system — your board and chess 
pieces. With JS&A's Chess Computer, you'll 
own the other half plus a very clever opponent. 


OUR CONCLUSIONS 

Why are the above two products so suc- 
cessful?. Value would seem the most obvious 
reason. These products easily represent 50% 
lower prices than popular brand name 
products. Or is it features? Each product has 
real advantages over the competition. Or is it 
simply our 30 day trial period? It's the most 
consumer-oriented way to use and experience 
a product before you buy. 

Why do people buy these products from 
JS&A? Value? Certainly. Features? Yes. But 
most importantly, we give you the assurance 
that if you are not satisfied with any JS&A 
product, you may return it within 30 days for a 
prompt and courteous refund. There's no 
stuffy sales clerk to ask you embarrassing 
questions, no parking problems, and no long 
lines. And we'll even refund our $2.50 postaqe 
and handling charge. 

Why not join the space-age revolution with. 
one or both of our most exciting new products. 
Order any one of our two winners at no 
obligation, today. 
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The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 


You need oxygen to live. You can live with- 
out food for 60 days, without water for seven 
days, but without oxygen, you won't make it 
past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits ionized oxygen. 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm 
You feel great, revitalized and alert. The light- 
ening from the storm adds a small negatively- 
charged electron to each oxygen molecule ina 
process called ionization. 


POSITIVE ADVANTAGES 

lonized oxygen performs several positive 
functions. First, it cleanses the air by attaching 
itself to anything floating in the air, causing it to 
fall to the ground. 

Secondly, when inhaled, it has the same 
effect on the body as pure oxygen. It is ab- 
sorbed quickly by the lungs and goes into the 
bloodstream making you feel more alert and 
alive. 

The new space-age product shown above is 
an oxygen ion generator called Energaire. The 
copper mesh fuzz on top of the unit is one of 
the secrets of the system. 


NEW INVENTION 


Miracle Fuzz 


Anew space-age invention and the same effect 
as lightening combine to create the world’s 
first home oxygen regeneration system. 


Although it has no moving parts, you can 
actually feel a wind produced from the fuzz. 
This wind is ionized oxygen which spreads to 
fill a 1500 cubic foot room or about 15 feet 
square. 


EFFECTS FELT QUICKLY 

You will feel the effects immediately. The 
Energaire will clean your room of odor-causing 
bacteria and stale, musty or smoky air. Ener- 
gaire will keep you alert. With a fresh supply of 
ionized oxygen, you will have more energy, be 
less fatigued, and you will sleep better. 

Our polluted cities often deprive us of 
enough oxygen to make us feel healthy and 
alert. The Energaire solves this important 
problem by providing a personal environ- 
ment—an area that surrounds your body an4 
work location with fresh ionized oxygen. 


NEW SCIENCE 

The oxygen ion generator is a relatively new 
product, yet its use in the home may make it 
more important than any filter system. 

The Energaire is a new breakthrough. 
lonized oxygen generators have been under 
development since the early 60's. The 
Energaire, using the latest in microelectronics, 
is the first cost-efficient system that produces 
over 100 times the ion production of other 
commercial units that cost ten times the cost of 
the Energaire. 


USED IN HOSPITALS 

lonized oxygen creates a germ-free en- 
vironment—proven through research at sev- 
eral universities. Hospitals are now converting 
many of their operating rooms to ionized 
oxygen. Among the hospitals in California are 
Eden Hospital in Castro Valley, Chico Mem- 
orial Hospital in Chico, and the Valley Medical 
Hospital in Fresno. 


TRY THIS DRAMATIC TEST 

To show the dramatic effect of ionized oxy- 
gen, take the ion generator, blow cigarette 
smoke into a clear bowl, and hold the bowl 
inverted over the system. The smoke will van- 
ish. The charged oxygen particles appear to 
dissolve the smoke particles, precipitating 
them from the air. 

In a room, Energaire surrounds you with 
these oxygen ions and cleans and purifies the 
air so even in a smoke-filled room, you will be 
breathing clean, country-fresh air all day long. 

DRAMATIC LIFE CHANGES 

Working in an ionized oxygen environment, 
you think clearly, are more alert, and your 
brain functions better. In actual brain wave 
tests, there was an increase in alpha waves 


when ionized oxygen was used, indicating 
greater alertness, deeper relaxation, less 
Stress, and more creative brain functioning. 

We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 

Order one at no obligation. Put it by your 
desk, in your bedroom, or in any room where 
you spend a great deal of time. See if it doesn't 
keep you alert, feeling better, and more pro- 
ductive. See how it rids your room of un- 
pleasant odors and freshens the air. 


SLEEP EASIER 

At home, use the Energaire to control odor- 
causing bacteria. Use it by your bed and see 
how fresh, country-like air makes you sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day-—especially in a work environment. But 
use it for a full month. Then, if you do not feel 
better and totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the lon 
Foundation, one of America's leading ion 
research laboratories, and JS&A is America's 
largest single source of space-age products. 

Service should never be required, but if it is, 
there's a prompt service-by-mail center as 
close as your mailbox further assurance that 
your modest investment is well protected. The 
Energaire measures 9" high by 3" in diameter 
and weighs 24 ounces. 

To order your Energaire ionized oxygen 
generator, send $69.95 plus $3.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation, today. 
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NEW PRODUCTS 


Blood 


Pressure 
Computers 


More Americans are taking their own blood 
pressure with today’s new electronic marvels. 
Here’s a report on two of the newest and 
lowest priced quality models. 


There's a new way to take your blood 
pressure. Scientists have developed elec- 
tronic systems that wrap around your arm, 
require no stethoscope, and don't even 
require rolling up your sleeve. 

When a doctor reads your blood pressure, 
he uses his skill and a stethoscope to de- 
termine your systolic and diastolic readings. 
Now a computer can do this in the con- 
venience of your home and on a regular basis. 


DOCTORS ENCOURAGE USE 

It's a good idea to know your own blood 
pressure. Doctors estimate that 25 million 
Americans suffer from hypertension and yet 
only half know about it. 

Hypertension is high blood pressure, and 
high blood pressure usually goes unnoticed 
until serious symptoms develop- often too 
late to correct. 

Doctors encourage their patients to regu- 
larly monitor their blood pressure, and the new 
electronic models make monitoring easy 
enough for everyone to do. Even if your health 
has been perfect, hypertension or high blood 
pressure can occur at anytime. 

EASY TO USE 

Taking your blood pressure is quite simple 
Just slip your hand through a self-tightening 
velcro cuff, slide the cuff up your arm, pull the 
tab, and attach the tab to the velcro material 
The tab will stick automatically without loos- 
ening. Then squeeze the rubber bulb to inflate 
the cuff, and read your blood pressure on the 
dial. 

The two units shown above are two of the 
most advanced models available. The JS&A 
Model 10 sells for $49.95 and the Model 11 
shown to the right sells for $69.95. 

Both units use three integrated circuits and 
a microphone transducer. The microphone 
picks up pulses in your artery, and the 
integrated circuits measure the pulses and 


relay the information to a meter which visually 
displays your two blood pressure readings. 
There is no expensive stethoscope required, 
no guesswork or complicated steps to follow. 

The Model 10 has a separate bulb to inflate 
whereas the Model 11 has the bulb built into 
the handle making the process a one-handed 
procedure. The deluxe Model 11 also has a 
self-bleeding release valve and a more attrac- 
live carrying case 

The units shown above also flash an LED 
signal and an audible tone at the two blood 
pressure readings to assist the hard-of-hear- 
ing or those with poor eyesight. 


-— 
Both JS&A blood pressure units were de- 
signed to easily slip over your arm and tighten 
with the self-tightening bar and the velcro 
material. Just pull the flap and press. 


Both models represent outstanding value. If 
you are looking for the lowest priced electronic 
monitor available, we recommend the Model 
10. If you are looking for a more deluxe unit, we 
recommend the Model 11. In either case, you 
will own the finest. 


SOLIDLY BACKED 


The JS&A units are powered by a readily- 
available 9-volt battery supplied with each 


The Model 10 at $49.95 represents the most 
outstanding blood pressure computer value. 


The Model 11 at $69.95 is one of the most 
deluxe blood pressure models available. 


unit. The units use solid-state electronics so 
service should never be required. But if ser- 
vice is ever required, JS&A's prompt service- 
by-mail center is as close as your mailbox. 
JS&A is America's largest single source of 
space-age products further assurance that 
your modest investment is well protected. 

We recommend that you at least try a blood 
pressure computer without obligation for 30 
days. Order one. When you receive it, see how 
easy it is to slip the cuff on your arm, tighten, 
and inflate. See how easy it is to read and 
monitor your blood pressure regularly. If, for 
any reason, you decide that you would rather 
return your unit within the 30 day trial period, 
please feel free to do so, and we will be happy 
to refund your money and even the $2.50 
postage and handling. There is no risk. 

To order your blood pressure computer, 
simply mail your check for $49.95 for Model 10 
or $69.95 for Model 11 plus $2.50 per order for 
postage and handling (Illinois residents add 
5% sales tax) to the address shown below. 
Credit card buyers may call our toll-free 
number to order. 

We will promptly ship you your blood pres- 
sure computer, batteries, carrying case, com- 
plete instructions, and your 90 day limited 
warranty. 

Space-age technology has made it easy to 
monitor your own blood pressure. Order a 
JS&A blood pressure computer at no 
obligation, today. 
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Zero turning 
radius, 


Nimblest 
mower yet 


If anything can make lawn mowing 
fun it's the Dixon ZTR (Zero 
Turning Radius) mower. The 
only problem you'll have with this 
machine is keeping the kids from 
driving it. The ZTR darts about 
with the agility of a giant water 
bug. The machine will actually 
spin on its own center with a zero 
turning radius. The secret is a 
unique  cone-drive transmission 
that so fascinated PS editors when 
it was first invented that we fea- 
tured it on the magazine cover [PS, 
June '66 . 

The ZTR-424 model I tried has a 
42-inch, three-blade cutter deck, 
and an 11-hp engine with electric 
start. It took a couple of minutes to 
get the hang of driving it, but after 
a few whirligigs in the driveway 
(from overcontrolling), I found 
that a very gentle pressure on the 
control handles changes both speed 
and direction. Push both handles 
ahead slightly and you crawl for- 
ward. Push a bit harder and you 
move along at a proper clip for 
mowing. Push all the way forward 
and you go faster than vou'd ever 
want to for grass cutting. Back off a 
trifle on one lever and ease ahead a 
bit on the other and you turn in 
proportion to the pressure. Pull 


DISC FRAMES 


back firmly on one control and 
push ahead on the other and you 
turn so tightly you run over your 
own shadow. 

All of this is great sport of 
course, but the payoff is in the time 
and frustration saved by being able 
to turn square corners and ease 
tightly around trees and plantings. 
With the ZTR I never had to make 


Steering levers on 
the agile ZTR mow- 
er contro! the rear 
wheels, which can 
go forward or back- 
ward separately or 
together. The front 
wheels caster freely. 


ZTR transmission 
uses a gearless trac- 
Í tion drive. The en- 
gine runs two small 
cones (one is 
shown) that engage 
and drive the dish- 
like outer discs. 
Each disc delivers 
power through a 
chain drive to one 
of the ZTR's rear 
wheels. Drive ratios 
and speeds are 
changed in a step- 
less  progression— 
by changing the 
points of contact 
between the faces 
of cones and discs. 
This is done by 
swiveling and tilt- 
ing the disc frames 
(via the steering 
levers) so that the 
discs rock into dif- 
ferent positions 
around the cones. 


a wide sweep to come back over an 
area I'd missed. 

The ZTR has the usual foot and 
parking brakes as well as a safety 
interlock, There's also an on-the- 
go adjustment for the cutter deck. 

The ZTR I tested costs $1635; 
smaller models are $1435 and $1195. 
Dixon Industries, Box 494, Coffey- 
ville, Kan. 67337.—E.F. Lindsley 


High-speed 
grass cutter 


scoots around 
obstacles 


Whether you're interested in a big 
Toro Groundmaster 52 depends on 
the size of your lawn—and on how 
much you value your time. The 
Toro is a commercial machine, but 
remarkably well-suited to domestic 

Continued 


Floating, front-mounted cutter deck 
enables Toro 52 to handle tall grass and 
steep slopes easily. The deck's left edge 
is curved and offset for close cutting un- 
der bushes. For winter cleanups, a snow- 
thrower and plow are available. 


19 mg. "tar", 1.3 mg. nicotine av. per cigarette, FTC Report MAY 78. 


High-speed grass cutters 


[Continued] 


use. Toro says this new rear- 
engine, front-drive mower will cut 
three acres an hour—and my tests 
proved it. Ordinarily it takes me 
over four hours to cut my three- 
acre lawn with a conventional con- 
sumer-level lawn tractor. The Toro 
52 took an hour and 19 minutes. 
What makes this machine so 
fast? Plenty of power, and an effi- 
cient drive. With 16 hp, you can 
even wade through lush spring 
grass at five mph or more. The 
Toro’s hydrostatic drive allows in- 
stant speed control. You can run 


right up to an obstacle, creep 
around tightly, and take off again 
like a racer out of the pit (up to 8.5 
mph) —without juggling gear levers 
or clutches. 

Because the front wheels do the 
driving while the rear wheels steer, 
it takes a few minutes to learn how 
to handle the 52. The action is a bit 
like working a rudder on a boat— 
but the result is a turn so tight that 
you can swing the wheel hard to 
the left and leave only a 10-inch 
circle of uncut grass—just right for 
cutting around trees. 


My only criticism of the Toro 52 
is that its cutter-deck mount is too 
rigid laterally. It should be, but 
isn’t, free to cant enough to accom- 
modate high ground to one side or 
the raised areas around large trees. 
Otherwise the overall cut is very 
smooth and the wonderfully nimble 
performance and high ground speed 
make it one of the greatest grass 
cutters I’ve tried. 

The Groundmaster 52 costs 
$4600. The Toro Co., 8111 Lyndale 
Ave. So., Minneapolis, Minn. 
55420.—E.F.L. 


Diesel-powered tractor 
for jumbo-size lawns 


For large lawns, big gardens, or 
small farms, John Deere's new 
three-cylinder diesel tractors are 
excitingly different, in-between ma- 
chines. The models 850 and 950 are 
larger and more sturdily built than 
the typical consumer-type lawn- 
and-garden tractor, but they're 
smaller and nimbler than a typical 
farm tractor. They are true diesels, 
and the running time on one 8.5- 
gal. tank of fuel is amazing. 

I tried the 22-hp model 850 as a 
tiller and as a grass cutter. Frank- 
ly, my 40-by-120-ft. garden was not 


22 | POPULAR SCIENCE 


even a warm-up for the 60-in. tiller. 
After many seasons of bouncing 
over this plot with everything from 
walk-behind tillers to garden trac- 
tors, it was pure joy to ride along 
watching a five-ft. ribbon of beauti- 
fully tilled and leveled soil unfold 
behind me. It took only 10 minutes 
for this tractor to work the plot. 

For a bit stiffer test, I used the 
tiller to level off a nasty rock and 
sod ridge along one edge of my 
driveway. In spite of some clanking 
and banging from the rocks, the 
ridge blended in nicely. 


Tight turns like this are easy for John 
Deere despite its huge, six-ft. cutter 
deck. The tractor's precision steering, 
plus individual rear-wheel brakes, allow 
the driver to make snug pivots around 
trees and other obstacles. 


'These experiences also totally 
eliminated my misgivings about 
the three-cylinder diesel, which I'd 
expected to be a cackling, banging 
chassis-shaker. This diesel is 
smooth and quiet and hums along 
easily at 2500 on the tach. Govern- 
ing response is imperceptible, and 
there's no black smoke or surging. 

My next test was with the six-ft. 
mower, center-mounted and driven 
Írom a rear gear box off the PTO 
(power takeoff) shaft. My lawn 
has the usual array of trees, 
bushes, and birdbaths that inter- 
fere with mowing. I was surprised 
to find that the 850 turns tighter 
than some conventional lawn trac- 
tors. Racking the wheel all the way 
around swings the front end across 
the horizon at what seems almost a 
right angle. When making a tight 
turn around a tree you can take 
further advantage of this maneu- 
verability by applying one of the 
individual rear-wheel brakes and 
pivoting on one wheel. 

One problem I did find should be 
easily corrected: The vertical ex- 
haust pipe snapped low-hanging 
branches back in my face. 

For anyone with a lot of land to 
care for, the $4940 base price, plus 
$1090 for the mower deck, adds up 
to a good, long-term investment. 
The John Deere 850 should out- 
work and outlive a conventional 
lawn-and-garden tractor, while us- 
ing less fuel. And because the 
engine is a wet-sleeve diesel, it can 
be rebuilt endlessly. Deere & Co., 
John Deere Rd. Moline, Ill. 
61265—E.F.L. 
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An gioia dimension in time comes 
packaged in the Shape of our impec- 
cably styled Traveler Chronograph 
Alarm Timepiece. Within its sculptured 
case is an array of the most desired time 
measuring features ever proi imed 
into a watch so realistically priced. We 
know, because Contemporary has made 
it its business to search out and bring 
only the most innovative electronic 
values to its readers. Place it on your 
wrist, and at once you will recognize its 
extraordinary power to command time in 
8 dozen ways. 


Governed by the oscillating frequency of 
its gem cut quartz crystal and controlled 
by the miracle of its subminiature, solid 
state microprocessor, the Traveler is an 
instrument so precise, that you can rely 
upon it to within +5 seconds a month! 
Time And Date At A Glance 

Liquid crystal readout, apart from 
assuring thousands of hours of battery 
life, guarantees "always on" readability. 
Bold figures continuously show hours, 
minutes and seconds. Touch a button 
and the Traveler's alpha-numeric 
calendar reveals day of the week or date 
with perfect accuracy month in and 
month out--for four years without 
resetting! A backlight enhances visibili- 
ty for evening wear. 

A Personal Alarm 

The Traveler's built-in 24 hour alarm is 
an essential part of its time control. Set 
it, forget it...but your watch won't. It will 
sound with a distinct electronic beep 
precisely at the preset moment to 
awaken you, remind you to make that 
call or attend that meeting. If not 
changed or shut off, the alarm will 
automatically activate at the very same 
time every day. 

A 3-Mode Power Chronograph 

1/100 of a second precision 

In the chronograph mode your Traveler 
truly excels. its microprocessor brain 


allows you to measure time to within 
one hundreth of a second! Sailboat 


racers can be at the line within 
milliseconds of the final gun. Whether 
you are a TV quarterback or a season 
ticket holder, you will enjoy clocking ball 
release plays and punt "hangtimes". At 


Contem 


790 Maple Lane * Bensenville, Illinois 60106 


Swim meets, track events, races, you 
can keep tabs on your team, your 
youngster, or your long shot with the 
split second precision of a professional. 
Split Time “SPL” 

Split time lets you stop the watch face to 
record interim time while the internal 
clock keeps running. You can measure 
elapsed time at any position within a 
race, as well as individual finishes and 
then read the complete event time upon 
its conclusion - all to within 1/100 of a 
second. 

Total Or Add Time “ADD” 

This mode counts and accumulates 
action time only. If your exercise routine 
calls for pushups, kneebends and 


THE WORLD TRAVELER 


An elegant 2-time zone, alarm watch with 
chronograph and world time performance. 


TELELE] 
X o om 
QUARTZ LCO mamo 


The man whose office commute 
occasionally happens on a plane; 
whose most essential commodity is 
time, demands this different kind of 
timekeeping instrument. 

The World Traveler is a liquid crystal 
display watch that keeps track of time in 
two different zones. Primary time is 
always on display. Touch a button and any 
second city time you have preset will 
appear. 

It's an electronic calendar. 

It's a chronograph with split second 
action. 

It's a world time machine. You can 
instantly determine the time for any one of 
the 24 different cities appearing on its face. 
The remarkable World Traveler is a 
precision quartz crystal time machine, 
available for only $80.00. 


Marketing Inc. 


porary} 


An Incredible Watch...at an incredible price! 


Traveler 


THE LIQUID CRYSTAL 
CHRONOGRAPH-ALARM 


The most brilliantly 
accurate and powerful 
timekeeping system 
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chinups, you can clock each 
activity, stop the watch between events, 
and read your total exercise time 
exclusive of the non-action time. At ball 
games, measure in-play periods and 
total game time; at the plant, time 
individual assembly procedures and 
total assembly time. 
Lap Time “LAP” 
For timing any event where, at the 
conclusion of one endeavor another 
immediately begins, lap time keeps 
count precisely. During time trials, for 
example, a touch of the button at the 
first lap stops the clock to record 
measurement and automatically returns 
it to zero, where it instantly begins 
timing the second lap. 
For engineers, scientists, athletes, 
sports enthusiasts, doctors and 
business executives, the Traveler 
delivers more split-second time 
measuring power -for less - than any 
other watch in its class. 

Experience The Traveler Or 

The World Traveler 

For 10-Days At Our Expense. 
Both watches represent extraordinary 
values in price and performance. Each, 
in its class, is truly incomparable. Make 
your selection - wear it for 10-days - if, 
for any reason you are not satisfied, you 
may return it for a courteous refund. The 
watches are backed by a six month 
manufacturer's warranty. 


CREDIT CARD ORDERS CALL TOLL FREE 


800-323-2272 
Illinois Residents Call: 312-595-0461 


Á mei neu ms Du Dmm nam rm un crum ONG Own 
Select by color preferenc: 

Please send me the following watch(es): [| 
O — Goldtone Tra 
—  Silvertone Tr 
— Goldtone World Traveler(s) $80 


(Item 0125) 
O — Silvertone World Traveler(s}-$80 (item 0126) 
Add $2.50 per watch for shipping and insurance. 
Illinois residents include 5% sales tax. 

O Check or M.O. Enclosed 
D Please Charge My Credit Card: , 
O American Express O Mastercharge O Carte 


O Bank Amer.Visa O Diners Club 


[ cara no Exp. Date. 


Sate A} 
Signature 
PSMB-274 
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If you have dry lips or sore 
lips, you need Blistex, the 
medicated ointment in the 
tube. Blistex soothes and 
softens cracked, chapped 
lips, no matter what makes 
your lips that way! It's also 
great to help heal fever 
blisters and cold sores. 
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MOIORCYCUNG 


By RAY HILL 


Durable motorcycle 


The picture above shows me (center) 
and four co-riders behind an RD 400 
Yamaha. A day earlier we had pushed 
this stock machine to the edge of the 
North Carolina Motor Speedway, 
where it took its place among 27 other 
motorcycles, many of them specially 
prepared, The Western-Eastern Road- 
racing Association's annual 24-hour 
endurance race was about to begin. 

The start was to be a LeMans-type, 
and | was to be the first rider. So | 
walked to the other side of the track 
while one of my teammates held the 
motorcycle for me (kick stand and 
center stand are removed for safety 
reasons). Intently | watched the flag- 
man. When the flag dropped | ran 
across the track, jumped on the 
machine, and kicked down once. The 
engine fired, and | was off. | had 
gotten a good start, and was running 
fourth into the first corner. 

At this point we had no idea what 
would happen. | had borrowed the 
machine a couple of weeks earlier with 
only one mile on the odometer. | rode 
it around the street for 700 miles to 
break in the engine, then changed 
transmission oil, checked timing, put 
in a fresh set of spark plugs (not one 
or two heat ranges colder, but B8ES’s, 
the same ones you'd run in the street), 
removed the center and side stands, 
removed the turn signals, safety-wired 
a few vital fasteners, added number 
plates, and took it to the race track. 
The tires were the ones that came on 
the bike. 

Twenty-four hours later, we were 
still using the same tires, and when the 


checkered flag fell, one of my co-riders 
came across the finish line, alternately 
blowing the horn and waving his left 
hand. After almost 1500 miles of full- 
throttle racing, and over 1000 laps 
around the demanding course, we were 
running seventh overall, and fourth in 
class. 

During that time, all we did to the 
bike during pit stops was add fuel and 
injection oil when necessary, oil and 
adjust the chain occasionally, and, at 
the end of the 22nd hour, put in a fresh 
set of spark plugs when the old ones 
began misfiring. 

What did we learn from all this? 
That you can truly race an absolutely 
stock motorcycle in club events and do 
well. That 24-hour endurance racing, 
even with all its rigors, or perhaps 
because of them, is one heck of a lot of 
fun, and something you'll not soon 
forget. And that the RD 400 Yamaha is 
one rugged motorcycle. To thrash it as 
we did for 24 hours, and at the end of 
that time to have it still running 
flawlessly, is a tribute to how far the 
state of the art in motorcycle manufac- 
turing has come. | m impressed. 


Extra lighting 


Ever wish you had auxiliary road lights 
or fog lights for your touring bike? You 
can get them from Webco Motorcycle 
Accessories, Box 429, Venice, Calif. 
90291. Fog lights are $14.95 each. 
And road lights $19.95 apiece. These 
auxiliary units attach to the fork legs, 
and come with an adjustable bracket, 
illuminated control switch, in-line fuse, 
wires, and illustrated instructions. Al- 
though designed to fit a Honda GL 
1000, they are easily adapted to fit all 
popular road bikes with front disc 
brakes, says Webco. 


Suzuki GS 1000 


A few weeks ago, | borrowed a new GS 
1000E from Suzuki for a long-term test. 
So far, the odometer shows 2800 
miles. And | hope to log a few thou- 
sand more before | give it back. I'm 
using the machine both as a commuter 
bike, back and forth from home to the 
Office (that means fighting Manhattan 
traffic and the notoriously bumpy West 
Side Highway), and also for long-dis- 
tance touring. 

To date, the only complaint | have is 
that the throttle-return spring is too 
strong. On any trip over 100 miles 
long, the only way my wrist can live 
with the throttle is with a Vanda 
Cruise throttle control. On the plus 
side: superb handling for a big bike, a 


powerful engine, quiet exhaust, a com- 
iortable seat, and excellent gas mile- 
age (40-plus mpg, even on some fast 
runs). I'll give you a full rundown on 
how the bike behaved after I've 
finished with it. 


Making old leather 
look new again 


If your leather riding gear is beginning 
to look as old as it really is, you may 
be able to improve its appearance as | 
did with mine. Just hop over to your 
local shoe shop and buy a good leather 
dye—one that comes closest to match- 
ing the original color of the leather. 
Apply the dye as directed (two or three 
times, if necessary—depending on how 
scuffed and faded the leather is). After 
the dye has dried, spray the leathers or 
boots with a leather waterproofing 
spray. After they have dried, apply a 
good leather conditioner to increase 
gloss and flexibility. You'll be amazed 
at how nice your old riding gear looks. 


Carburetion booklet 


Know the difference between a concen- 
tric and eccentric float chamber? How 
to check carburetor synchronization 
with a vacuum-gauge set? You'll find 
the answers to these and many other 
questions you may have about how 
motorcycle carburetors work in a book- 
let called Honda Motorcycle Carbure- 
tion, The manual was first published in 
late 1975, and there have been a 
number of carb-design changes since 
then. But it's an excellent technical 
reference for learning the basic operat- 
ing principles of most motorcycle car- 
buretors, It's $1.75 at your local 
Honda dealer. 


Bag it 


Looking for something attractive and 
durable to carry your riding gear in 
when you're traveling? This new 
brightly colored (yellow and blue) tote 
bag from DG Performance Specialties 
will do the job. It's made of heavy-duty 
double-layer vinyl, and is large enough 
to handle helmet, leathers, boots, and 
other gear. A large pocket on each side 
seals with a Velcro fastener, and can 
carry additional items. The main body 
of the bag closes with a heavy-duty 
rustproof zipper. I've been using one of 
these bags now for a couple of months 
and like it just fine. It costs $39.95, 
and is available through motorcycle 
dealers or directly from DG Perfor- 
mance Specialties, Inc., 1170 Van 
Horne Road, Anaheim, Calif. 92807.05] 


Trailer people know it as the finest 
travel trailer built in America. 

Step inside and see for yourself. 
That sleek aerodynamic styling contains 
a unique world of luxury and livability. 

Avion's exclusive suspension, 
its painstaking construction, its 
technical excellence —all make 
it one of a kind. 

Perhaps 1979 is your 
year—for Avion. 


For information write: Fleetwood-Avion BY FLEETWOOD, 


a 
Dept. M108 , PO. Box 7638, Riverside, CA 92523. The World's Largest Manufacturer of Recreational Vehicles 


B | The Galaxy Gym * 
Multi-Purpose Exercise Machine 


Racy-Light Weight, 
Snow Sled 


Your child can steer the sled down a hill 
like an Alpine Skier, Corner; Bank, go over 
small jumps; and stop safely. This Christ- 
mas give a BIG SKI TM. Send check or money 
order for $22.95 plus $4.00 Shipping and 
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handling eco ines Write for free brochure and price info.: 
P. O. Box 18141 Galaxy, Inc. 30815 28th Ave. So. 
Pittsburgh, Pa. 15236 Federal Way, WA 98003 
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When you need some pull 


The MR-66 Rivet Gun is so easy to 
operate, you can do it with one hand. The TE 
unique slim design of the nose cone lets 
you get into the hard-to-reach areas easily 
It has no-slip, easy grip handles and pulls 
all popular Y", 5/32" and 3/16" aluminum and 
Steel rivets. 


Parker Manufacturing Co., Worcester, MA 01613 


_ GIVES WOOD A BEAUTY TREATMENT 


It’s easy—and fun—to give wood rich, deep luster. .—— 

ZAR products produce professional results...and Foe 
the big ZAR line helps you create exactly the look | | 
you want. 


Choose from 24 wood tones in ZAR/Beverlee Satin 
Stains...stains you wipe on with a cloth, without 
streaks or lap marks. 


Preserve and finish with ZAR Wood Finishes that = 
protect against ring marks and household stains. 
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Here’s what one customer said: 


Is and mat 


to build my own bike 


tch, I don't think I could build 
one any better. 


John Jurenka 
Santa Monica, CA 


Save assembly costs when you build your 
rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames 

rough going). Optional electric si 

licensing, o other accessories 


Dept. PS-10, P.O. Box 1148 
Benton Harbor, MI 49022 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


$200 


{including West 
German movement) 
* Heirloom quality 
* Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
* Easy to assemble, 
parts pre-cut 
* Solid brass West 
German chiming 
movements 
* Money back 
guarantee 
© Factory direct 
prices 
* Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR 
CLOCK, COMPANY 


Dept. 738, Emperor industrial Park 
Fairhope, Alabama 36532 


Master new skills. | 
Develop new potential. 


Train at home on advanced equipment 
from NTS...the first name in home study. 


li T" | | (7 


The equipment you build and keep makes it all happen in 
home study, and NTS offers some of the most advanced 
available. You gain new skills — acquire first hand experience 
with field-type equipment, tools and instruments. 


Electronics Division: Courses include more solid-state 
" digital equipment than ever before offered in home study, 
| such as NTS/Heath GR 2001 Color TV (25" diagonal with 

optional programming capability), NTS/Heath digital com- 
| puter, digital test equipment and digital stereo receiver (70 

watts per channel), and many more state-of-the-art units. 


Mechanics Division: Learn engine diagnostics, motor 
overhaul, transmissions, automotive maintenance. Courses 
include 9" solid state automotive oscilloscope, testers, tools, 
mechanic's tool box and mo*- 


Air Conditioning, Refrigeration/Heating Division: Learn 
servicing of commercial, industrial and residential heating 
and cooling equipment. Courses include hermetic unit 
analyzer, leak detector, charging-testing-purging manifold 
set, tools and more. 


Home Appliances Division: Courses cover repair and 
maintenance of washers, dryers, ranges, smaller appliances. 


Equipment includes NTS circuit trainer and multimeter. 


Send for free catalog in field of your choice. 


NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 


NATIONAL SCHOOLS 


TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 
= eee E 8 ee ee 3 1 
NATIONAL TECHNICAL SCHOOLS Dept. 202-108 
4000 South Figueroa Street, Los Angeles, California 90037 
Please send FREE Color Catalog and Sample Lesson. 


C) Electronics Division 
C Mechanics Division 
O Air Conditioning/Refrigeration/Heating Division 
O Home Appliances Division 


Address 
Apartment Number Age 
City 
State Zip 


OCheck if interested in G.I. Bill information. 
CD Check if interested ONLY in classroom training in Los Angeles. 


Name i 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Mechanical vs. electronic 


There's no electric eye to control expo- 
sure in Kodak's new Ektramax 110 
camera—indeed, its only electronic 
component is a built-in flash. The 
camera exemplifies what appears to be 
a trend with Kodak 110 cameras— 
they have gone mechanical, Dropping 
in the cartridge sets the shutter-speed 
range for the film you use—100 or 400 
ASA. Before you shoot, you set a 
“weather dial" to one of four settings: 
bright sun, extra exposure, existing 
(i.e., dim) light, and flash. The result 
is eight different  lens/shutter /film 
combinations. With the great latitude 
of negative-color films (up to four 
stops of under- or over-exposure for 
acceptable prints), a fast lens (f/1.9 
with alternative openings of f/4 and 
f/8), and five shutter speeds (1/30, 
1/100, 1/125, 1/175, and 1/350 
sec.), it's hard to think of conditions 
when you wouldn't get a picture. 

Why, in this age of electronics, a 
camera that depends so heavily on 
mechanics? Batteries are a big reason. 
If you don't need ‘em (except for 
flash), they can't let you down. 

Noteworthy, too, in the Ektramax is 
the unusual four-element lens. It com- 
bines a glass front element with three 
plastic elements. One of the latter is 
aspheric, a shape that, in glass, would 
require prohibitively expensive hand 
polishing. Here, it's made in one mold- 
ing operation. The lens is surely a fore- 
runner of a host of future glass-plastic 
lenses—inexpensive, fast, and of high 
quality. 
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The Ektramax, top of Kodak's 110 
line, sells for $87.50, 


Snapshots 


@ Polaroid Corp. has just announced 
the price for those self-focusing cam- 
eras | wrote about in July PS ["Ultra- 
sonic Polaroid"]. The SX-70 Sonar 
OneStep will list for $249.95. The 
Pronto Sonar OneStep will be $99.95. 
Look for them any time now. 

* Good news for low-light, fast- 
action shooters: Ektachrome 400 is 
here at last, replacing Ekta 200. And 
you can double even that 400 speed— 
to ASA 800—with push-processing. 


Three from Vivitar 


Vivitar Corp. has three imaginative 
products on the way. One is a 25- 
125mm f/3.8 Series | zoom lens—at 
5:1 the greatest zoom ratio for 35mm 
cameras that | know of. Look for it a 


year from now. The second item is a 
new enlarger—a_ structural-foam-plas- 
tic version of the clever Vivitar VI 
enlarger introduced last year. It'll be 
lighter and cheaper than the VI, but 
with all the features. It's due in March. 

The third product, shown here, is the 
Vivitar 35EM camera, an ultracompact 
35 that should help beat the finger- 


print-on-the- 
lens prob- 
lem. When 
you're done 
shooting, 
you push a 
lever on the 
bottom of 
the camera; 
the lens retracts and a protective door 
slides over it. The camera measures 4.2 
by 2.7 by 1.4 inches and weighs 9.5 
ounces. The lens is an f/2.8 35mm 
(slightly wide angle). Exposure is auto- 
matic (aperture priority) with shutter 
speeds from 1/1000 to one sec. The 
camera is thoughtfully designed, pleas- 
ant to use. But with all that compact- 
ness, you need a delicate touch to 
change the lens opening without disturb- 
ing the focus. List price: $169.95, 


1000mm cat 


It'll be a rare photographer who will 
object to having this Black Cat cross 
his path. The Black Cat is Celestron's 
new C90 1000mm f/11 catadioptric 
(mirror) lens for 35mm SLR cameras. 
it is very compact and light: 434 
inches (diameter) by eight inches 
(length), three pounds. The price is 
ultralight, too: $245. With optional 
accessories, you can convert the C90 
into a high-power telescope. For more 
information, write to Celestron Intl 
2835 Columbia St., Torrance, 
90503. 


Calif. 
us 


Walkers Dome, British Columbia, Canada 


Canada at its best. 


Enjoy the light, smooth whisky that’s becoming America’s favorite Canadian. 
Imported Canadian Mist» 


hu 
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CANADIAN 
MIST 


IMPORTED BY BROWN-FORMAN DISTILLERS IMPORT COMPANY, N.Y., N.Y., CANADIAN WHISKY—A BLEND, 80 OR 86.8 PROOF, © 1977. 


WITH WHAT MINOLTA KNOWS ABOUT CAMERAS 
AND WHAT YOU KNOWABOUT YOURSELE 
WE CAN MAKE BEAUTIFUL PICTURES TOGETHER. 


If you've considered buying a 35mm 
single lens reflex camera, you may have 
wondered how to find the right one 
out of the bewildering array of models 
and features available. 

And with good reason, since the 
camera you choose will have a lot to 
do with how creative and rewarding 
your photography will be. 

‘What you pay for your camera 
shouldn’t be your only consideration, 
especially since there are some very 
expensive cameras that won't give you 
some of the features you really need. 
So ask yourself how you'll be using the 
camera and what kind of pictures 
you'll be taking. Your answers could 
save a lot of money. 

How automatic 
should your camera be? 
` Basically, there are two kinds of auto- 
matic 35mm SLR's. Both use advanced 
electronics to give you perfectly 
exposed pictures with point, focus and 
shoot simplicity. The difference is in 
creative control. 

For landscapes, still lifes, portraits 
and the like, you'll want an aperture- 
priority camera. It lets you set the lens 
opening, while it sets the 


shutter speed automatically. 

This way, you control depth-of-field. 
That's the area of sharpness in front of 
and behind your subject. Many pro 
photographers believe that depth-of- 
field is the most important factor in 
creative photography. 

At times you may want to control 
the motion of your subject. You can do 
this with an aperture-priority camera 
by changing the lens opening until the 
camera sets the shutter speed necessary 
to freeze or blur a moving subject. Or 
you can use a shutter-priority camera, on 
which you set the shutter speed first 
and the camera sets the lens automati- 
cally. 

Minolta makes both types of auto- 
matic cameras. The Minolta XG-7 is 
moderately priced and offers aperture- 
priority automation, plus fully manual 
control. The Minolta XD-11 is some- 
what more expensive, but it offers all 
the creative flexibility of both aperture 
and shutterpriority automation, plus 
full manual control. The XD-11 is so 
advanced that during shutter priority 


operation it will actually make exposure 
corrections you fail to make. 

Do you really need an 

automatic camera? 

Automation makes fine photography 
easier. But if you do some of the work 
yourself, you can save a lot of money 
and get pictures every bit as good. 

In this case, you might consider a 
Minolta SR-T. These are semi-auto- 
matic cameras. They have built-in, 
through-the-lens metering systems that 
tell you exactly how to set the lens and 
shutter for perfect exposure. You just 
align two indicators in the viewfinder. 

What to expect when you look 

into the camera’s viewfinder. 
The finder should give you a clear, 
bright view of your subject. Not just in 
the center, but even along the edges 
and in the corners. Minolta SLR’s have 
bright finders, so that composing and 
focusing are effortless, even in dim 
light. And focusing aids in Minolta 


Minolta makes all kinds of 35mm SLR's, 
so our main concem is that you get 

exactly the right camera for your needs. 
Whether that means the advanced Minolta 
XD-11. Or the easy-to-use and moderately 
priced Minolta XG-7. Or the very economi- 
cal Minolta SR-T cameras. 


Minolta XD-11 or 
XG-7 with optional 
Auto Winder and Electroflash 200X. 


viewfinders make it easy to take criti- 
cally sharp pictures. 

Information is another thing you 
can expect to find in a well-designed 
finder. Everything you need to know 
for a perfect picture is right there in a 
Minolta finder. 

In the Minolta XD-11 and XG-7, 
red light emitting diodes tell you what 
lens opening or shutter speed is being 
set automatically and warn against 
under or overexposure. In Minolta 
SR-T cameras, two pointers come 
together as you adjust the lens and 
shutter for correct exposure. 

Do you need an auto winder? 
You do if you like the idea of sequence 
photography, or simply want the lux- 
ury of power assisted film advancing. 
Minolta auto winders will advance one 
picture at a time, or continuously at 
about two per second. With advan- 
tages not found in others, like up to 
50% more pictures with a set of batter- 
ies and easy attachment to the camera 
without removing any caps. Optional 
auto winders are available for both the 
Minolta XD-11 and XG-7, but not for 
Minolta SR-T cameras. 

How about electronic flash? 
An automatic electronic flash can be 
added to any Minolta SLR for easy, 
just about foolproof indoor photog- 


For the XD-11 and XG-7, Minolta 
makes the Auto Electroflash 200X. It 
sets itself automatically for flash expo- 
sure, and it sets the camera 
automatically for use with 
flash. An LED in the view- 
finder signals when the 
200X is ready to fire. 
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raphy without the bother of flashbulbs. 


unusual: the Auto Electroflash 200X 
can fire continuously in perfect 
synchronization with Minolta auto 
winders. Imagine being able to take a 
sequence of 36 flash pictures without 
ever taking your finger off the button. 
You should be comfortable 
with your camera. 
The way a camera feels in your hands 
can make a big difference in the way 
you take pictures. 

The Minolta XD-11 and XG-7, for 
instance, are compact, but not 
cramped. Lightweight, but with a solid 
feeling of quality. Oversized controls 
are positioned so that your fingers fall 
naturally into place. And their elec- 
tronically controlled shutters are 
incredibly smooth and quiet. 

Minolta SR-T's give you the heft 
and weight of a slightly larger camera, 
but with no sacrifice in handling con- 
As in all Minolta SLR's 
"human engineering" 
insures smooth, 


venience. 


effortless 
operation. 
Are extra 
features 
important? 
If you use 
them, there 
are a lot of 
extras that can make your 
photography more creative and 
convenient. Depending on the Minolta 
model you choose, you can get: multiple 
exposures with pushbutton ease 
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WE WANT YOU TO HAVE THE RIGHT CAMERA. 


(even with an auto winder). A window 
to show that film is advancing prop- 
erly. A handy memo 
holder that holds the 
end of a film box to 
remind you of what 
film you're using. And 
a self-timer. 
What about the lens 
system? 
The SLR you buy 
should have a system 
of lenses big enough 
to satisfy your needs, 
not only today, but 
five years from today. 
The patented, Minolta bayonet mount 
lets you change lenses with less than a 
quarter turn. There are almost 40 
Minolta lenses available, ranging from. 
7.5mm fisheye to 1600mm super-tele- 
photo, including macro and zoom 
lenses and the world's smallest 
500mm lens. 


The electronic viewfinder: 
you what the camera is doing automati- 
cally to give you correct exposure. 


The match-needle viewfinder: just 
align two indicators for correct ex- 
posure. Because you're doing some of 
the work, you can save some money. 


What's next? 

Think about how you'll use your 
camera and ask your photo dealer 
to let you try a Minolta. Compare 

it with other cameras in its price 
range. You'll soon see why more Ameri- 
cans buy Minolta than ariy other 
brand of SLR. For literature, write 
Minolta Corp., 101 Williams Drive, 
Ramsey, New Jersey 07446. 
In Canada: Minolta Camera 
(Canada) Inc., Ontario. 


Specihcations subject to change 
without notice. 


BOATING BEAT 


By BOB BLACK 


Outboarders take heed! 


The Boating Industry Assn. has issued 
a "consumer alert" to warn outboard- 
motor owners against mixing less oil 
with their gas than the manufacturer 
recommends. 

Donald Reed, the BIA director of 
engineering, reports that several mar- 
keters of outboard motor oil have 
advertised and labeled products as 
"BIA Certified, TC-W' and recom- 
mended  gas-to-oil ratio of 100:1. 
"Mixing gas and oil at 100:1," Reed 
says, "could cause bearing failure and 
shorten engine life, especially if lead- 
free fuels are used. To keep warranties 
valid, owners should follow outboard- 


motor manufacturers’ recommenda- 
tions.” 
Reed adds: "We have no quarrel 


with the oils themselves. We've had no 
reports of problems when they're used 
at the recommended 50:1 ratio.” 


Touring canoes are back 


Grumman boats, long a leader in 
canoes, has reinvented a basic design. 
Its 18-foot FRP touring canoe (photo 
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below) is an advanced concept in the 
long and distinguished history of this 
boat. 

Grumman's new boat, designed by 
naval architect Bill Shaw (who is the 
man behind all those gorgeous Pearson 
sailboats), has a long waterline rela- 
tive to overall length to provide the 
good tracking needed in long broad- 
water trips. 

The boat has a fine-entry bow and 
stern so that she will paddle easily, 
— 


even in quartering winds. There are 
movable seats, a watertight gear com- 
partment, and the weight is about 90 
pounds. Capacity rating is 790 pounds 
of people and gear. Price: under $600. 


And yet more tradition 


A California company with the fero- 
cious name of Dreadnaught Boatworks 
is producing a couple of small, tradi- 
tional Norwegian boats that look like a 
lot of fun. 

The Norse Dory comes in two 
versions, a high-performance rowing 
boat at $850 and a lug-rigged sailing 
model (photo at left) at $1850. 

The boats are 15 ft. 9 in. overall 
with a 4 ft. 10 in. beam and weight of 
125 pounds. They are fiberglass with 
mahogany, and on the sailing model 
all spars are short enough to fit inside 
the boat for travel or launching in 
heavy surf. 


Use a gas stabilizer? 


It's that time of year again and the 
question arises whether to top off your 
inboard tank or drain it when you put 
your boat up. 

Inasmuch as it's virtually impossible 
to get all the fuel out, and even a little 
can cause fumes enough for an explo- 
sion or corrosive condensation, | think 
it's a better idea to top off the tank 
and put in a gas stabilizer. There are 
several on the market, including 
MDR's Stor-n-Start, which has been 
tested by the National Assn, of Engine 
& Boat Manufacturers Marine Testing 
Institute. 

Stabilizers contain an anti-oxidizing 
agent, degummers, inhibitors, and met- 
al deactivators, These are in there 
because during storage, gas tends to 
break down and oxidation takes place, 
creating a semi-fluid gum that results 
in deposits of hard, dry resin on intake 
surfaces including valves and carbure- 
tors. 


Pick of the book beat 


You Are First is the story of Olin and 
Rod Stephens of Sparkman & Ste- 
phens, the two men who are considered 
the masterminds of yacht racing, cruis- 
ing, and sailing from every angle— 
including design. It's written by Fran- 
cis S. Kinney and published by Dodd 
Mead at $17.95. 

Hand, Reef and Steer, a practical 
updated handbook on sailing for begin- 
ners, is also designed to be a handy 
reference for more experienced hands. 
Richard Henderson is the author. 
Price: $4.95. Contemporary Books, Chi- 
cago. 

The Cruiser's Compendium, also by 
Henderson from Contemporary Books, 
goes step-by-step through the elements 
of safe, comfortable cruising: keel and 
hull design, construction and safety 
features, layout, and accommodations. 
The subhead on this book calls it a 
complete guide to coastal. inland, and 
gunkhole cruising; its a good buy at 
$7.95. 
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urself . 
Aromatic 
tes as as it smells. 


To introduce you to the pipe tobacco that tastes as good as it 
smells, we're offering you a free pouch of Sir Walter Raleigh 
Aromatic. Fine Virginia and Burley tobaccos, blended with 
three fine liqueurs. For full, rich flavor as well as a pleas- 
ing aroma. Send for your free, full-size 1'-oz. 

pouch, and put us to the test. 
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EMPEROR CLOCK 
COMPANY’S 


MODEL 120-K DO-IT-YOURSELF CASE KIT 


SOLID = " BLACK WALNUT 


= ap alls 
dq | 99 rAcTORY DIRECT 
CW SALE PRICE 


When purchased with movement, extra. 
Or, case kit alone, $119.50 
Reg. Factory Direct $169.50 


" COMPARE YOUR FINISHED CLOCK TO THOSE RETAILING UP TO 


HIGH. BUY NOW BEFORE PRICES GO EVEN HIGHER! 


| SHORTAGES HAVE FORCED BLACK WALNUT PRICES SKY- 


EMPEROR IS UNMATCHED 
IN QUALITY AND PRICE! 
Emperor Clock Company is known 
throughout the world for offering 
the finest quality grandfather clock 
kits at the lowest prices anywhere. 
How did we earn this outstanding 
reputation? First, Emperor pur- 
chases huge quantities of high- 
grade black walnut at the lowest 
possible price. And, second, we 
operate our own woodworking 
plant. Emperor's tremendous buy- 
ing power and operating efficiency 
saves big money, and we pass 
these savings on to you. Our 
precision-production controls 
guarantee consistently high quality 
products: Best quality. Best price. 

o competitor in the world can 
match Emperor! 


BUILD MODEL 120-K AND 
SAVE HUNDREDS! 
Build Emperor's Model 120-K case 


EMPEROR® 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Model 120-K 
Solid %" Black Walnut 
74" x 16%" x 10" 


© 1978 Emperor Clock Company 
All Rights Reserved 


kit in kiln-dried solid %” black wal- 
nut and save hundreds compared 
to retail prices! Your time and 
workmanship will reward you with 
a beautiful, professional-looking 
masterpiece that will be treasured 
for generations. Fill out and mail 
your order today! 

Model 120-K comes to you ready to 
build. Kit pieces are accurately 
pre-cut and sanded smooth on 
both sides. Mortises and tenons 
pre-cut. For a small extra charge of 
$10.00, you may order your kit with 
all miters pre-cut. Divided swan 
neck and finial, waist and dial face 
doors, dial frame and sculptured 
basefront all pre-assembled. Com- 
plete assembly instructions, screws, 
floor-levelers, and brass-finished 
hardware included. No woodworking 
experience necessary. Each piece 
may be reordered separately. 


NO RISK! 

MONEY BACK GUARANTEE 
If for any reason you are not com- 
pletely satisfied, return in original 
Shipping carton within thirty days 
for prompt refund. No questions. 
No excuses. 


*ADD $10.00 
FOR PRE-MITERED KIT. 


ORDER NOW IN TIME FOR CHRISTMAS! OFFER ENDS DECEMBER 31, 


EMPEROR MOVEMENTS AND DIALS 
FOR MODEL 120-K 


ONE WEEK * WEIGHT DRIVEN è WESTMINSTER CHIMES 


PRECISION-MADE 

SOLID BRASS MOVEMENTS 
Emperor Model 101-M movements are 
manufactured by a well-known West 
German family firm now in its fourth 
generation of producing precision- 
quality clock movements. Movements 
are made of solid brass with pinions of 
hardened steel. Weights, solid brass 
weight shells, brass bob, pendulum and 
chimes included. 


The chimes consist of two sets of 
musically-tuned rods. One set sounds 
the historic Westminster chimes: four 
notes on the quarter-hour, eight on the 
half-hour, twelve on the three-quarter- 
hour and sixteen on the hour. The other 
set counts each hour with a Big Ben tone. 


BEAUTIFULLY CRAFTED SOLID 
BRASS DIAL FACES 

Emperor 101-M dial faces are manu- 
factured in West Germany by the world's 
largest dial-making firm specializing in 
brass. Each dial is made exclusively of 


A. B. 


solid brass. Choose from two dial ver- 
sions: Tempus Fugit (Time Flies) and 
Moving Moon with classic lunar cal- 
endar. The solid brass dial ring luxuri- 
ates with a silver finish and black Roman 
numerals, Antiqued brass spandrels 
frame the dial ring and the center inlay is 
texture-finished brass. 


QUALITY TESTED 

AND INSPECTED 

All Emperor movements are thoroughly 
inspected and tested at our plant before 
being shipped to you. We proudly stand 
behind our name 100%. Emperor move- 
ments are known and valued every- 
where for lasting accuracy and de- 
pendability. Don't risk buying anything 
less. 


INSTALLATION AND ADJUSTMENT IS A 

SIMPLE OPERATION FOLLOWING THE 

STEP-BY-STEP INSTRUCTIONS SUPPLIED. 

A. 101-M Movement with Tempus Fugit Dial 
$124.50 


B. 101-M Movement with Moving Moon Dial 
$139.50 


MOVEMENTS CARRY A ONE-YEAR WARRANTY 


ORDER NOW IN TIME FOR CHRISTMAS! OFFER ENDS DECEMBER 31, 1978 


ORDER DIRECT WITH THIS FORM 
Orders Shipped 2 to 3 Weeks » Shipping Charges Collect 
EMPEROR CLOCK COMPANY, Dept. 55-Y Please Check: New Customer O 
Emperor Industrial Park, Fairhope, Alabama 36532 Previous Customer O 
QTY | DESCRIPTION WEIGHT [ REG. PRICE SALE EXTENSION 
Model 120-K Solid 34" Black Walnut Do-It-Yourself Case Kit with | 
Purchase of Either Movement (Priced Separately Below) 


Model 120-K Solid %” Black Walnut Do-It-Yourself Case Kit without 
Purchase of Either Movement (Priced Separately Below) 


Model 120-A Solid 3^ Black Wainut Completely Finished Clock 
with Tempus Fugit Dial, Westminster Chimes 

Model 120-A Solid 3" Black Walnut Completely Finished Clock 
with Moving Moon Dial, Westminster Chimes 

Model 101-M Movement Complete with Tempus Fugit Dial, 
Westminster Chimes for Model 120-K _ Endo 
Model 101-M Movement Complete with Moving Moon Dial 
Westminster Chimes for Model 120-K 

We accept personal checks 

ENCLOSED $________(_) CHECK ( 
CHARGE TO MY ( ) MASTER CHARGE ( 


$169.50 $109.50 


$169.50 $119.50 


$504.50 


$519.50 


$124.50 


$139.50 


Send Kit Unmitered 
O Send Kit Pre-mitered 


No Charge 
.. $10.00 


TOTAL 
Alabama residents only, 
add 4% sales tax 


GRAND TOTAL $— 


) MONEY ORDER Please indicate: O 


) BANKAMERICARD/VISA 


LIII] 


Master Charge 
Inter Bank 
(above yo, 


ACCOUNT | 
NUMBER 


EE aa 
NAME BANKAMERICARD || VISA | 


ADDRESS = T E = JU J) 
ones "x PLEASE SEND FREE COLOR BROCHURE O 
TELEPHONE NO. — E 


VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 A.M. TO 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, AL. 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Arleigh Baker. 


A/C provides 
hot water 


By EDWARD MORAN 


Air conditioning and water heating 
are two of the biggest energy-guz- 
zlers in any household. Arleigh 
Baker’s home was no exception— 
until he installed a heat exchanger 
in his central air conditioner to 
heat his domestic water. 

Baker’s system cost about $150, 
which he expects to recover in 
about one heating season. All parts 


can be purchased at hardware or 
plumbing-supply stores except for 
the electronic control system. Bak- 
er, an electronics engineer, built 
the control himself but suggests 
other variations if you are not that 
skilled in electronics. (We'll look 
at those solutions later.) 

“We have a family of four, and, 
with some planning, are able to 
obtain 100 percent of our hot-water 

Continued 


Detailed wiring and plumbing sche- 


240v 


NORMAL CONTROL 


matics for modifying A/C are shown 
below; end detail of copper-tubing heat 
exchanger is shown in drawing at right. 
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HOT FREON 


Heat exchanger, wrapped in insulation 
and aluminum duct tape, rests on floor 
of modified A/C. Above it are circulat- 
ing pump and Schrader valve. 


corren pire or 
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B compen pipe 
Fon FREON 


END DETAIL 
ALL JOINTS ARE 
SCLOERED OR BRAZED 


FROM 
A/G COMPRESSOR 


CONTROLLER 


PROBE 
MOUNTS HERE 


HEAT EXCHANGER INSULATED 
WITH CORK SEALER TAPE 
AND COVERED WITH DUCT TAPE 


COLD-waTeR 
INLET 


MOT-WATER 


k SERVICE 


TEMPERING 
VALVE 


DRAIN VALVE. 


New Free Booklet Tells You 


How to Go About 
Selling Your Invention 


Do you have an invention you would like 
to offer to manufacturers on an outright 
sale or royalty basis? The valuable booklet 
we offer free may save you both time and 
money, whether you present your invenéion 
yourself or employ us to help you. 


This booklet is yours for the asking. It 
guides you through every step. We’ve been 
in the business over 24 years and we pass 
along most everything we know about pre- 
senting your invention to manufacturers. 
Here are just some of the subjects the 
booklet covers: 


How to Describe Your Invention 
so Manufacturers will take Notice 


The Next Step to Take if a Manufacturer 
Shows Interest 


Approximate Royalty Rates 
Manufacturers are Currently Paying 


If Your Invention is Sold Outright 
for Cash 


Or, Part Cash, Part Royalty 


'The Important Points 
in Licensing Agreements. 


The subjects about financial arrangements 
are extremely important if a manufacturer 
has seen the description of your invention, 
drawings, etc., and is seriously interested 
in obtaining the rights to it. 


Why do we give away this valuable infor- 
mation it has taken us so many years to 
obtain? Simple. We hope when you read our 
booklet you'll decide to employ us at our 
reasonable fee, rather than try to do the 
york yourself. But that will be for you to 
decide. 


Let me take a brief moment to tell you 
about us. First off, we are not promoters, 


Mr. K. O. Kessler, President 
Kessler Sales Corporation, Dept. D-710, 


evaluators, developers, brokers. Ours is pri- 
marily a technical service which is fully 
explained in the booklet. 


Here is what we do: We write a descriptive 
letter that tells the manufacturer the basic 
idea of your invention. We also prepare a 
folio containing your drawings, specifica- 
tions, explaining how your invention works, 
its uses, its advantages. Then we select the 
manufacturers who potentially should be 
interested. For this service we charge a 
modest fee and the materials we prepare 
are your property. 


We are not patent attorneys. If your inven- 
tion is unpatented you should check on 
proprietary rights, searches, patentability, 
ete. If you do not know a Registered Patent 
Attorney, write us. We'll tell you how to get 
the names of all Patent Attorneys in your 
area and you can make your own choice. 


Back to the booklet. I think you will really 
value it. True, I want you as a client but 
only if, after reading the booklet, you think 
you need us. Otherwise, following the book- 
let, you can do it yourself and do it well. 


So take one moment right now and fill in 
the coupon below. Remember, we are an 
old firm, with an impeccable reputation. 
But in your own interest, check every in- 
vention firm you contact. That includes us. 
Check carefully. One thing more, please do 
not send blueprints or models, not at this 
point. Just get the booklet. 


REFERENCES: Your own bank, attorney, 
or Chamber of Commerce. 
K. O. Kessler, President 
KESSLER SALES CORPORATION 
DEPT. D-710, FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


Fremont, Ohio 43420 


Please mail me your FREE Booklet explaining how to go about selling my invention which 
reveals helpful points about offering my invention for sale and explains your service. It is 
understood there is no charge for this booklet now or at any other time and I am not obli- 
gated in any way. 


MY NAME. ———— — " — —— 
STREET ADDRESS RENE E 
ilu. — — — STATE +. ZIP, acri m eee, 


A/C provides hot water 


[Continued] 


needs on days when the air condi- 
tioner runs only occasionally,” says 
Baker. The system is capable of 
producing 36,000 Btu with an inlet 
temperature of 70 degrees F and a 
flow rate of 1.8 gallons per minute. 
To estimate these figures, Baker 
uses the following formula: 
Btu=fAt 

where f = flow rate in gpm 

and At = temperature rise (°F). 

“If we don’t use hot water while 
the air conditioner runs,” he says, 
“the normal condenser will even- 
tually take over the heat load, and 
the temperature of the tank is 
maintained. 

The diagram on page 38 indi- 
cates electronic and plumbing con- 
nections. The concentric heat ex- 
changer, installed in the A/C unit, 
is fashioned from copper tubing. 
Baker used about 15 feet of 3%-in. 
OD for the Freon lines and 54-in 
OD for the water lines. The ex- 
changer was coated with cork seal- 
er, then insulated with sealer tape 
(see photo). The bias of the stock 
was used to help re-roll the concen- 
tric tubes after assembly, using a 
nine-in.-diameter minnow bucket 
as a form. Baker soldered fittings 
to the concentric tubes, connecting 
the Freon lines with 34-inch A/C 
flare fittings. If you’re not handy 
at this job, an air-conditioning me- 
chanic can do it for you. 


Flow rate is important since it 
affects the constant temperature at 
the tank inlet. Baker uses an elec- 
tronic controller, but says that “a 
snap switch, made to close as the 
temperature reaches about 130 de- 
grees, would work nearly as well if 
it had a very low thermal inertia.” 
A mechanical thermostat could 
also be used, he says, with a 
tempering valve to provide hot- 
water service at a constant temper- 
ature. Baker suggests the Cash- 
Acme TMA-3 adjustable valve, 
which permits you to “dial” a 
desired temperature between 120 
and 160 degrees. 

In theory, Bakers A/C heat- 
recovery system has a major ad- 
vantage in that the efficiency of the 
heat exchanger is at its greatest 
when demand is greatest. His sys- 
tem provides a rise of 40 degrees 
when the inlet temperature at the 
exchanger is 70 degrees. Under 
these conditions, the heat exchang- 
er acts like a condenser. Converse- 
ly, the rise is only 10 degrees when 
the inlet temperature is 150, and 
this prevents tank temperature 
from going too high. Even so, a 
turn-off thermostat stops the pump 
when outlet temperature hits 170. 

To ask a specific question, send a 
stamped return envelope to Arleigh 
Baker, 113 Meredith Manor Blvd., 
Longwood, Fla. 32750. us 
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Baker, an electronics engineer, sup- 
plied this diagram to explain how 


the  temperature-controlled pump 
works. 
Power is supplied from 24- 


VAC input to the A/C contactor 
relay and is converted to about 30 
VDC. Input current is limited by R, 
to protect the circuit from acciden- 
tal shorts. Q, functions as a voltage 
follower or current amplifier. The 
voltage applied to the base of Q, is 
determined by the value of R. 
which in turn is determined by its 
temperature. R, establishes the set 
point. 


When the sum of R: and R: 


How the electrical system operates 


is greater than one-half the value of 
R., about two volts will be applied 
to the bulb inside CLM 4006 A, 
enabling the cadmium-sulfide cell 
(CdS) to begin turning on Q.. The 
resistance value of the CdS cell 
depends upon the bulb's light inten- 
Sity; the value of the resistance 
controls the phase angle of the turn- 
on of Q:. R; and C, are provided 
to protect Q: from inductive tran- 
sients that could be generated by 
the pump motor. Rs is adjusted to 
provide a very low flow of water 
through the system (1.8 gpm in this 
case), which helps to stabilize the 
temperature. 
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New from NRI 
Professional appliance 
repairing for 
extra income or 


new career. 


Learn to service microwave ovens, 
food processors, washers and dryers, refriger- 
ators and freezers, blenders, ranges, vacuum 
cleaners, power tools, air conditioners, and 
more, 


Brand-new and Complete 
It’s the newest, most up-to-date home 

study course available. Learn to service and 
repair modern appliances at home in your 
spare time. You learn the secrets of the pros 
.„how to diagnose problems and get appli- 
ances working in a hurry. It's solid prepara- 
tion for extra income, a new career, even 
your own business. 


Includes Professional Tools 
Training 
includes profes- 
sional tools and 
instruments. 
Depending on the 
course you select, 


voltmeter, hand 
tools for small and major appliances, 
industrial maintenance and appliance mul- 
timeter with LED continuity probe, AC leak- 
age probe, thermistor temperature probe, 
and more. Three courses to match your 
needs and interests. 


Mail the postage-paid card for free 
catalog with all the details. There's a big 
demand for qualified appliance service tech- 
nicians and NRI can help you take advan- 
tage of the opportunity. Act now. 


NOW! Learn to repair 


video cassette and disc 


systems with NRI's 


at-home training inTV and Audio Servicing. 


Keep up with opportunity by 
keeping up with the state of the art. 
Learn to service and repair color TV, 
audio systems, video cassette and 
disc systems with NRI training. Pre- 
pare for extra income, a new career, 
even a full- or part-time business 
of your own. 


Learn at Home 
in Your Spare Time 

You learn right at home, at 
your convenience, without quitting 
your job or going to night school. 
NRI “bite-size” lessons make learn- 
ing easier... NRI "hands-on" train- 
ing gives you practical bench ex- 
perience as you progress. You not 
only get theory, you actually build 
and test electronic circuits, a com- 
plete audio system, even a color TV. 


Build Color TV, 
4-Channel Audio, 


Professional Instruments 
As part of your training in NRI's 
Master Course in TV and Audio Servic- 


ing, you assemble and keep NRI's 
exclusive, designed-for-learning 25” 
diagonal color TV. As you build it, 

you introduce and correct electronic 
faults, study circuits to gain a better 


understanding of how they work. 
You also construct a 4-channel 

stereo amplifier and tuner, complete 
with cabinet and speakers. You even 
assemble professional test instruments, 
so you know what makes them tick, 
too. You build a transistorized volt-ohm 
meter...a CMOS digital frequency 
counter...integrated circuit TV pat- 
tern generator...even a solid-state 
triggered-sweep 5” oscilloscope. You 
use them in your course, keep them for 
actual TV and audio servicing work. 


Free Catalog... 
No Salesman Will Call 
Send today for the 100-page 
catalog that shows all the lessons, all 
the equipment and training material 


you get. The catalog will also show you 
other NRI opportunity fields like Digi- 
tal Computer Technology, Complete 
Communications and more. With the 
addition of video cassette and disc sys- 
tems, television has added an exciting 
new dimension. NRI training can 
put you right in the center of that 
dimension. 

If card has been removed, 
write to: 


R NRI SCHOOLS 
i McGraw-Hill Continuing 
J 


Vj Education Center 

e PTT 3939 Wisconsin Ave. 
i Washington, D.C. 20016 
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DETROIT REPORT 


By JIM DUNNE 


Never run out of oil? 


The supply of petroleum oil (the kind 
we now use) will last from 31 to 71 
years more, depending on how much 
we burn each year. But that's not the 
end. It may be 2000 years before the 
last gasoline and diesel fuel we can get 
from shale oil is exhausted, That's the 
conclusion of a GM study to assess the 
future of its gasoline- and diesel-fueled 
engines. In addition to shale oil— 
which GM figures will cost less than 
$1 a gallon at the pump—we still have 
another 1000 years of gasoline and oil 
left in our coal reserves, All the tech- 
nology is there, but it would take nine 
years to get a processing plant into 
production. 


Ford, Chrysler aluminum heads 


Both companies are specifying alumi- 
num cylinder heads for their newest 
engine designs. The Chrysler 2.2-liter 
four and Ford's 1.3- and 1.6-liter fours 
(all slated for introduction in 1980) 
will have them. Aluminum heads have 
not been used on American cars since 
the 1969 427-cid, 435-hp L-88 Cor- 
vette. (The Vega's aluminum engine 
had an iron head.) This change is to 
cut weight and, ultimately, to improve 
fuel economy. 


GM alternate engines 


Despite GM's fuel study showing that 
the spark-ignition gasoline engine 
could be produced almost forever, the 
company's research includes work with 
hydrogen, methane, propane, acety- 
lene, ammonia, ethanol, methanol, and 
other fuels. Each has certain advan- 
tages; but drawbacks such as low 
power and fuel-handling difficulties 
make them less suitable than gasoline. 
The most attractive alternative power 
source still appears to be electricity. 
New batteries made with zinc/nickel- 
oxide or lithium/iron-sulfide are prom- 
ising, and could furnish the range and 
speed electric vehicles have thus far 
lacked. 


Chrysler downsizing continues 


Chrysler's big-car lines (Newport, New 
Yorker, and St. Regis) will soon shrink 
again, as part of the company's con- 
tinuing size-reduction program. By 
1982, the new-for-1979 bodies will be 
dropped. Look for the full-size cars to 
use the LeBaron/Diplomat chassis, 
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with anything larger discontinued. 
Chrysler plans only two basic body 
sizes in 1985—one for the Omni/Hori- 
zon cars, and the other for its bigger 
cars. 


Diesel production to skyrocket 


With a qualified clean bill of health 
from EPA, the diesel engine will be 
built in even greater numbers in the 
coming months. GM plans 200,000+ 
vehicles for its 1979 diesel car and 
light-truck production. Chrysler is dou- 
bling its output, by putting them in 
vans for 1979. And AMC is busy test- 
ing diesel cars that may be imported 
from Renault. Among the imports, Rab- 
bit (40,000 cars in 1979) and Mer- 
cedes (more than half of all sales) are 
the biggest sellers. And they plan to 
get bigger, as part of their fuel-econo- 
my-boosting programs. Ford remains a 
strong holdout, continuing to pin its 
hopes on the PROCO stratified-charge 
engine, which it calls the ‘‘gasoline- 
powered diesel.” 


Smaller pickups coming 


GM and Ford have plans to bring out 
intermediate-size pickups in the next 
two years, setting off changes in other 
light-truck models. The plan is to build 
today's carrying capacity into smaller, 
lighter, half-ton models with improved 
economy, That means that by 1981 the 
Chevy Blazer and Suburban and the 
Ford Bronco—which are based on 
these chassis—will also have new 
looks. 


Turbos are the answer 


Turbochargers give V8 power to small 
four- and six-cylinder engines, while 
maintaining small-engine fuel econo- 
my. That's the main reason you'll be 
seeing more turbos in the coming 
months, Right now, Buick, Mercedes, 
Saab, Ford, Porsche, and Mercury are 
producing turbos, And more are on the 
way, including VW, Peugeot, Pontiac, 
and Chrysler. The turbo is also the 
best answer for major motor-home 
builders switching from big V8's to 
smaller-displacement engines. The ulti- 
mate engine of the next five years 
could be the turbo diesel, similar to 
the package Mercedes offers on its 
300 SD. Fuel economy and power are 
outstanding for a car of its size, while 
diesel noise and odor are barely 
noticeable. 


Ford shuffling lineup 


The two- and four-door sedans in the 
LTD Il and Cougar lines are out for 
1980, but Cougar XR-7 and Thunder- 
bird will remain. They'll get new, 
smaller bodies based on the Fairmont 
chassis. A year later, Ford will intro- 
duce its front-drive replacement for the 
Pinto/Bobcat and Fiesta. It will com- 
pete directly with Horizon, Omni, and 
Chevette. Then, in 1982, Ford will 
bring out a line of compact-size, front- 
drive cars much like the ones GM will 
introduce this spring. They will be 
smaller than Fairmont, but bigger than 
the Pinto/Bobcat replacement. New 
engines are being designed for these 
cars, in the two-liter-and-smaller class. 


New cars costlier to run 


Price increases for new cars are more 
than matched by the rise in costs to 
own them, according to the latest 
survey by Hertz, the car-rental com- 
pany. It cost 20.7 cents a mile to oper- 
ate a passenger car in 1977, using 
10,000 miles as the average yearly 
distance driven. That's up from 20.1 
cents in 1976. However, when only 
recent models are considered, the cost 
jumps to 30.1 cents a mile. Insurance, 
licenses, and fees are the most 
increased costs of operation over last 
year. Of course, the older the car, the 
less it costs to operate, since deprecia- 
tion shrinks after the first two years. 


Rather do it themselves 


Auto companies buy many parts from 
Outside firms. But the more they use, 
and the costlier the parts, the more 
likely it is they will be made in-house. 
That's the way it's working out with 
fuel injection and overdrive transmis- 
sions. GM is reportedly cranking up for 
production of a new fuel-injection sys- 
tem for its smaller engines. And both 
Ford and GM will announce their own 
overdrive automatic transmissions in 
the next two years. When produced in 
large numbers, turbochargers will also 
come under the automakers' roofs, 
instead of being supplied by firms like 
AiResearch. By building large, compli- 
cated systems in-house, the automak- 
ers save in two ways: The profit of the 
supplier is eliminated, and other parts 
of the car can be more easily integrated 
into one design. Still, auto supply is a 
billion-dollar-a-year business. 


Industry-wide boom coming 


The changes dictated by fuel-economy 
laws through 1985 wili force the auto 
companies to spend literally billions of 
dollars each year to meet the 27.5- 
mpg standard. This  record-setting 
spending binge will trigger a boom in 
auto-related businesses. In one phase, 
the entire present-day big-car lineup 
will be replaced by smaller, lighter 
models. Everyone supplying or catering 
to the industry should reap the benefits 
of this immense spending. ui 


People write to 


Have a question about motor oil? Lubricants? Engines? 


Rotary Recommendation. I drive a 
Mazda RX3 sedan, and was wondering 
if your new P-Z-L Extended Life Oil is 
satisfactory for this rotary engine. 


W.L.K., Medford, Oregon 


only multi- 
" rotary engines. 


Mazda recommends 
viscosity oils for the 
P-Z-L Extended Life Motor Oil is an 
SAE I0W-40 multi-vis oil, designed to 
save gasoline and reduce oil change 
intervals, We highly recommend it for 
maximum performance and engine life 
in your Mazda. 


“Leak” And You Shall Find. Ive been 
experiencing an oil leakage problem in 
my 1974 truck. I've applied new gas- 
kets to the intake manifold and oil pan. 
but this has not solved the problem. The 
oil rises to the top of the oil pan dipstick 
and falls back down the outside of the 
dipstick onto the manifold exhaust. 
What could be causing this 


L.J.L.. East McKeesport, PA 


If the oil is boiling over the dipstick, 
there is a po. ity of water contami- 
nation. This could be caused by a leak- 
ing head gasket, warped head or 
cracked block. Since there may be a 
problem of excess pressure, we suggest 
you check the PVC valve and air breath- 
ing system of the engine for a plugged 
condition . 


Knock, Knock. I have been using 
Pennzoil 10W-40 in my 1972 Impala, 
changing oil and filter every 1,500 
miles. Recently while travelling on the 
highway, the right side of the engine 
developed a resounding, slapping 
knock which appeared to be a valve 
lifter or a stuck rocker arm. After stop- 
ping and restarting the engine, the noise 
eventually disappeared, and has not re- 
turned. What could have caused this 


noise? Do you think 10W-40 is the 
proper grade oil to use in this engine? 
M.F., Jr., Lake Worth, Florida 


One possible explanation is that the 
condition you have experienced could 
have been caused by a slight amount of 
dirt lodged in the valve lifter relief 
valve. The dirt would have allowed the 
lifter to act as a mechanical lifter, 
rather than a hydraulic one, until the 
valve relieved itself of the dirt and the 
lifter again filled up with oil and be- 
came quiet. The fact that vou have not 
heard it again indicates that it was not 
100 serious. The Pennzoil 10W-40 
you're using should continue to per- 
form satisfactorily. 


Up, Up And Away. What kind of oil 
would you recommend for my 2-stroke 
West Bend single cylinder engine on my 
powered hang glider? 

T.S., Inkom, Idaho 


For all of their engines, West Bend rec- 
ommends the use of a 2-eycle oil meet- 
ing TC-W requirements. We recommend 
Pennzoil Premium Outboard Oil which 
isa TC-W oil and also BIA approved. It 
is packaged in | pint pull-top cans, and 
we're sure that you will be pleased with 
its performance. 


Change Tactics. I change the oil in my 
1969 Nova every 4 months and use 
Pennzoil 20W-40. According to the 
owner's manual, an oil change requires 
4 quarts of oil without an oil filter 
change and 5 quarts with a filter 
change. The last few times when I've 
changed the oil and added the required 
amount of new oil, the oil level in the 
car registered above full. This excess 
oil collects around the oil filter until the 
oil level returns to normal. What am I 


doing wrong? 


R.J.K.. Cin 


Oil filters hold less than one quart of 
oil. The ideal method of changing oil 


ti, Ohio 


Ask the Pennzoil experts... 


and filters is t0: drain the crankcase, 
install a new filter, put in 4 quarts of oil, 
idle the engine to fill up the filter, shut 
off the engine and then check the oil 
level bringing the oil level up to the full 
mark on the dipstick. This procedure 
will help vou eliminate overfill. 


Stop and Go. I use my 1975 Interna- 
tional Travelall for business and make 
80 to 90 stops per day. In addition to 
this stop and go driving, I use the 
Travelall to pull a 21-foot travel trailer 
on frequent trips. What oil drain inter- 
vals would you recommend for this 
type of driving? I am currently using 
Pennzoil SAE 30. Would you advise a 
switch to racing oil? 

J.L.B., Fontana, California 


With very short trip driving and up to 90 
stops a day, vour engine is subjected to 
high fuel dilution in the crankcase. For 
this reason, the oil should be drained at 
more frequent intervals than under 
normal driving conditions. We recom- 
mend drain intervals of 2,000 miles or 
60 days, whichever comes first. We'd 
also suggest a change to Pennzoil 
20W-40 Racing Oil, a high detergent 
product which contains additional ex- 
treme pressure and anti-wear additive 
along with more foam suppressant than 
a conventional SE oil. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company. 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 


“SAY, SMOKEY—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Alternate fuel 


A while back, you spoke out in favor of 
hydrogen as the "fuel of the future.” 
There is another promising fuel | would 
like your opinion on—namely, hydro- 
gen peroxide (H.O:). During World 
War Il, the Germans used it to fuel 
their V-1 rockets, so it has plenty of 
oomph, Commercially, it's most com- 
monly made from water (by electroly- 
sis and catalystic anode), and it 
reduces to water vapor when burned, 
which suggests the possibility of a 
closed cycle. Like hydrogen, it burns 
free of pollutants and when used with 
other fuels as a strong oxidizing agent 
it increases their efficiency and pro- 
motes complete burning. Alcohol, for 
example, releases 25 percent more 
kinetic energy when burned with hy- 
drogen peroxide. It can be used with 
gasoline, diesel, and fuel oil, too, to 
eliminate pollutants and increase effi- 
ciency. 

Like anything that can be used in 
controlled explosion as a fuel, it has 
its dangers and drawbacks. In its 
concentrated form, it is highly sensi- 
tive and explosive, but in 50 percent 
solution with water it is probably safer 
than gasoline. At present, it is pro- 
duced at relatively few places in the 
country, so West Coast delivery cost 
from the East ups the cost to $2.10 per 
gallon. A large part of that, though, is. 
in transportation costs and if produced 
locally, even domestically or in vehi- 
cles—wherever water and solar power, 
battery power, or rectified line power 
are available—the costs could be re- 
duced dramatically. It might be used 
as a means of storing solar and other 
forms of energy, too. That would 
provide more versatile use of stored 
power since it could be drawn off and 
used in vehicles, lawnmowers, fur- 
naces, etc. l'd like to see this devel- 
oped. It would save having to invest in 
new stratified, jet-valve, and other 
engines and costly exhaust catalysts. 
What do you think? 

Fr. Timothy Michell, Lafayette, Ore. 


To me, your suggestions are good. | 
forecast hydrogen as the next energy 
source, but not as the words imply. I 
don't believe hydrogen as a liquid or 
vapor will ever work in surface trans- 
portation. But as the base energy that 
will be used to make methane—alco- 
hol—your suggestion of hydrogen per- 
oxide and several others have merit. 
Exactly what form depends on Btu 
input for Btu output and other things. 
Such things as adequate shelf life, 
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safety, compatibility with the state of 
the art of today's equipment, and the 
ability of average people to understand 
it are important. And, of course, the 
economic and environmental implica- 
tions are very important, too. 

To me, sun plus water is the answer 
to it all when we finally understand it 
more fully. | feel a pound of water 
represents 40,000 Btu of hydrogen 
energy. 


Which oil for RX-7? 


! plan to purchase a Mazda RX-7 as 
soon as it is available. Do you recom- 
mend using Mobil 1 for the rotary 
engine? And how do the apex seal and 
inner case walls of the rotary engine 
get lubricated? 

Philip Ng, Hamilton, Ontario, Canada 


My thought is stay with the book that's. 
in the glove compartment. That engine 
has had a large amount of growing 
pains and has been very, very engi- 
neered—I thought to death. But it's off 
again. 


Gasoline smell 


| have a 1964 Ford Galaxie with 
40,000 miles on it. It has been taken 
care of in every way and has never 
given me a bit of trouble until recently. 
| have just had an oil and filter change, 
and had my tires rotated. Immediately 
following this service, a strong smell of 
raw, unburned gasoline permeated the 
trunk and interior of the car. This has 
been going on for two weeks. | have 
had the car up on a lift, and there is no 
trace of gasoline showing underneath. 
Walter D. Kerst, Scarsdale, N.Y. 


Check the filler-neck connections for 
leakage, and the tank atmospheric 
vent for leakage, restriction, or failure. 
One spill of fuel into the quarter panel 
or trunk can stink for months. 


Wants shop manuals 


As a young mechanic, I’m concerned 
with making good investments toward 
tools, test equipment, etc. l'm con- 
fused, though, as to what sources of 
information | should acquire. Does 
anyone publish a book that contains all 
specifications for all cars produced to 
date? I'm tired of running into repair 
manuals that contain most of the 
"specs," but not the ones | need. Can 
you help, or must I tie up a fortune in a 
small library of reference and repair 
manuals? 

Brad L. Pfeiffer, Fort Wayne, Ind. 


Best manuals are from manufactur- 
ers—hard to obtain and they change 
yearly or even more frequently and are 
supplemented frequently, sometimes 
even daily. Also, most are not free. 
Chilton is the next best. And | agree 
they're not complete. But if they were, 
it would have to be 100 volumes, and 
you'd get 15 bulletins a day to stay 
current. Such a series would be cost- 
prohibitive. To obtain factory manuals 
you must write to the service part of 
the company and offer to purchase 
what you want. Some do not like to 
sell to other than users or dealers. As 
a rule, community, junior, and voca- 
tional colleges that offer mechanical 
courses have very good libraries. 


A slippery question 


| have ordered a new Pontiac Phoenix 
V6 with a stick shift for economic 
reasons. And ! have read with interest 
the article in May Popular Science 
about super-slippery oils. If | use one 
of these oils in my car when | get it 
and it needs an oil change, will this. 
kind of oil keep the engine from getting 
broken in? 

Larry Haber, Lindenhurst. II). 


Don't drain the break-in oil until the 
manual says to do so. After 5000 
miles, make your move. 


DIY A/C? 


| am considering putting air condition- 
ing in my '72 Chevy Belair 350 V8. 
Can | get instructions on how to install 
it? If so, what are the better types of 
add-on air conditioners? What's your 
opinion on self-installation? 

AI Clark, Elmira, N.Y. 


You can buy a kit under-dash unit from 
an auto-air-conditioning dealer to fit 
your car. It will include instructions, but 
they will assume that you are an expert 
and have the tools and equipment neces- 
sary to install and charge the system. 

Since you'll pay list price and need 
a bunch of tools and will have to pay 
someone to pump it down and charge it, 
1 predict an economic disaster and a 
very disenchanted and sore owner. So I 
say, pay an expert to do it and spend 
those hours doing what you do well. Use 
that money to pay the installer. Besides 
that, you'll have warranty. 


About additives 


| am sending the attached blurb | 
received in the mail for TMT motor 
treatment. They carefully limit their 
responsibility to the price of the 
product—nothing about possible dam- 
age to the car's engine. 

On the other hand, Teflon (used in 
the treatment) is used satisfactorily on 
many tools, such as snow shovels and 
hand saws—so, what do you think? 

Donald R. Jewett, Cleveland, Ohio 


| believe a good polyolester oil in an 
engine designed to use it would be a 
better solution. Additives, as ! see it, 
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Warning: The Surgeon General Has Determined 
That Cigarette ngerous to Your Health. 


Here's the famous original you'll see on the Concorde, 
the shuttle to Washington, the commuter out of 
O'Hare. The Kluge Bag. The only combination over- 
nighter and fortnighter in the world. 

And the only bag that's as easy to carry to the last 
airline gate with a complete wardrobe as it is with a 


single change of clothing. 
A "nowaiter" you never check in. Never have to wait 
for at the baggage counter. 


Extra Comfort and Convenience 


You'll use the Kluge Bag like a week-ender, too, 
because it's just as easy to carry on and a whole lot 
better. Better because nothing gets wrinkled or 
creased...because you have extra room for all the 
reports and papers you need, the tennis things you 
may or may not use, the sweater you'd like to be able 
to knock around in at night, and to bring back anything 
from reports to a new suit you pick up on your trip. (You 
can prove it yourself at our risk!) 


Beautifully Organized 


The almost infinite flexibility is the result of an or- 
ganization system designed by Peter Kluge, an inter- 
national businessman, who travels constantly, from 
Chicago to Dallas, New York, Los Angeles, to Europe 
and the Middle East, never sure if he'll be away two 
days or two weeks, or of the clothing he'll need. 

So, in one lightweight, compact, easy-to-carry 
handle or shoulder bag you get (1) a garment bag that 
holds two suits, (2) a pullman case, (3) a week-ender, 
(4) a tote-tennis bag, (5) a toilet-accessories kit, (6) a 
laundry-wet stuff bag...plus a full-size portfolio. 
Compartmentalized for easy access to your shirts, 
ties and belts; shoes and socks; underwear; suits, 
slacks and jackets; sportswear, sweater, bathrobe; 
business reports and papers. Anything and every- 
thing you need. 


The original, indispensable 


KLUGE BAG 


The “No-Waiter” 


Asix piece set 


n one easy to carry-on 


-..for overnight or around the world. 


delighted.” 


One Vs. Two, Three or Four 

You can't even begin to compare the ease and 
convenience of the Kluge (rhymes with huge) Bag with 
the bulky, heavy, loaded-down check-in luggage you 
usually carry on trips of three, four or more days. 

The Kluge Bag alone easily outcarries a garment 
bag, a weekender or pullman plus a dispatch case. It 
not only looks better, weighs less, it's also much easier 
to carry and leaves your hands free to get your wallet 
or ticket. Most important of all, only the Kluge Bag is 
always ready when you are to get off the plane. 


Top Quality Construction 


Simply, there's no other piece of luggage anything 
like this. Beautifully made of top-quality cellulose 
rayon, the material that's most often used in expensive 
luggage today because it's as strong as it is light, and 
sponges clean in an instant to retain its beauty 
through years of use and abuse, the Kluge Bag is 
available in natural canvas color with rich brown piping 
and in striking solid black diamond and brown trim. 

Outside there are three sectional zippers, so you 
can get to anything in a second, with security snap 
locks and an over-all snap lock safety strap, plus 
comfortable carrying handles and the adjustable, 
burden-bearing shoulder strap. 

Inside, a fold-up rigid bottom supports everything 


you can carry in the zippered main compartment. The 


fittings and details are 
equally impressive, like 
a tie rack, a fitted com- 
partment for toiletries, a 
Zippered compartment 
for valuables, pockets 
for cards, notes, keys 
and more. Plus a huge 
volume portfolio. Every- 

ig you need to make 
packing and traveling 
for days or weeks 
easier and faster than 
its ever been before. 


Unique Shoulder 
Carry System 


Two time TV Emmy Award Winner Stan Hart. 
Bag is the best. The only piece of luggage ! ever use." 
Pennsylvania cattleman Robert Johnson: "For quality, 
convenience, organization, the Kluge Bag tops any set of 
luggage l've ever used." 
DRG Record Company President Hugh Fordin: "One 
carry-on piece sure beats three or four check-in bags. l'm 


The Kluge 


Yet fully packed the Kluge Bag is just 18" high by 23" 
long and 12" deep. 


Only $40.00! 


Most extraordinary of all, though, is the price. At $90 
and $100, which is the price you'd probably have to 
spend in a fine retail store, the Kluge Bag would be an 
excellent value. At $40.00 it's absolutely unbeatable. 

A price that's possible because we're one of the 
largest mail merchandisers in the United States— 
able to commit for an entire manufacturing run, and to 
eliminate salesmen, distributors and retailers and 
their costs by selling direct. 


No Risk Trial 


Now we invite you to judge the Kluge Bag for 
yoursell—for 30 days without risk or obligation. You 
must be convinced that it's the finest, most useful, 
convenient and versatile piece of luggage on the mar- 
ket today, a time and trouble saver, the perfect piece 
for every trip, or return it to us for a complete refund. 
No questions asked. 


CALL 800-325-6400 


OPERATOR #8 
(Missouri residents call 800-342-6600) 
These lines are in operation 24 hours, 
7 days a week 

To order with any credit card, just call us at the toll 
free number above. Or send your check to Douglas 
Dunhill at the address below. Be sure to specify 
natural or black. (Illinois and New York State residents 
are required to include sales tax.) 

Of couse we want you to try it on a trip during your 
30-day trial. Don't worry about how you handle it. 
Nothing will hurt it. And we'll take it back under any 
circumstances anyway. So order your Kluge Bag right 
now. Take the lug out of luggage, the wait out of 
baggage. 
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Dept. 80-2219 

4225 Frontage Road e Oak Forest, IL 60452 
© Douglas Dunhill Inc. 1978. 

"Kluge Bag” is a trademark of Douglas Dunhill Inc. 


“Say, Smokey—” 
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should go to where they are needed. 
But maybe 98 out of 100 I have fooled 
with either ended up lying in the 
bottom of the oil pan or going out the 
exhaust pipe. 

Besides that, if it works, why don't 
major oil companies put it in? They 
never quit trying to make obsolete 
mineral oil good enough since it sits 
on the edge of being inadequate. 

To test them all, l'd need a bigger 
lab than Gulf Oil Company, so ! sure 
can't be an expert on very many. The 
last historical batting average of addi- 
tives is somewhere near zero, though. 


Oil versus antifreeze 


With antifreeze high-priced and recy- 
cled oil relatively cheap, could | 
substitute and fill my cooling system 
with oil? 

John C. Tenz, Cowlesville, N.Y. 


Don't do it. You're trying to invent 
cheap antifreeze. 


Emissions problem 


| have a 772 Plymouth Satellite, 318 
V8. automatic, with only 31,000 miles. 
My problem is high hydrocarbons at 
idle (900 rpm). Hydrocarbons at low 
and high cruise are fine. It would 
appear to be a vacuum leak, but no 
external leaks can be found. | did a 
valve job to eliminate that as a prob- 
lem, and lifters and rods appeared 
okay. It never burns oil, plugs burn 
clean, no cooling-system problems, 
regularly tuned up, and otherwise runs 
fine. This is not a sudden problem, but 
was first noted two years ago (when 
Arizona started requiring emissions 
testing) and could have been there 
since the car was new. Symptoms 
other than high hydrocarbons are that 
a cylinder analysis points to both 
cylinders 7 and 8 (opposite each other 
at rear of engine). Also, vacuum is 
only 16 inches. So far, no one has the 
answer. Any help or suggestions would 
be appreciated. 

Jim Sprague, Phoenix, Ariz. 


All I can do is guess. Unequal air flow 
in the intake-manifold runners and 
temperature problems with these two 
runners would be my suspicion. What 
can a layman do? Nothing. A race 
porting company could help. Also, poor 
exhaust flow due to faulty manifold 
design could aggravate it. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,' 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 
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Smoke 


detectors 


eHow to choose 
eHow to use them 


Photoelectric or ionization? 
You probably need both 
for maximum protection 


By ROBERT GORMAN 


` Detectors don’t end need for fire drills. 
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Last Christmas, a Fairfield, Conn., 
family received a  prophetically 
timed present—a battery-powered 
smoke detector. Unwrapped but 
left under the tree, it sounded an 
alarm in the small hours of the 
following morning after a fire 
started in the basement. Five peo- 
ple escaped the rapidly spreading 
blaze that a fire chief later said 
could otherwise have been fatal to 
them all. 

It’s a true story and, as the exper- 
ience indicates, smoke detectors 
can be lifesavers. But there are 
several different kinds on the mar- 
ket with lots of conflicting claims. 
Which is best for you? Where 
should you put it in your home for 
greatest effectiveness? How can 
you be sure it is working properly a 
year or two after you’ve installed 
it? And finally, how about all that 
flap over the type that contains a 
radioactive substance? Is it really 
dangerous? To get the answers, I 
went to the experts. But first, I 
acquainted myself with the inner 
workings of the two types of detec- 
tors now used for the home: pho- 
toelectric and ionization. 


Inside the detector 


Photoelectrics have been used pro- 
fessionally for years as part of an 
overall system. Recently they have 
become a significant factor as a 
single-station unit. The reason is 
the development of battery-oper- 
ated models with improved case 
geometry and sophisticated elec- 
tronics. They use low-drain LED 
light sources instead of incandescent 
bulbs, which need more power and 
have a much more limited life. 

The operating principle is sim- 
ple. The LED light source and a 


photosensitive cell are placed in- 
side a dark, shielded chamber. A 
barrier is between them so the 
photocell cannot see the light. 
When visible smoke particles (larg- 
er than about 1.0 micron) enter the 
chamber, they scatter and deflect 
the light, allowing some of it to get 
around the barrier and be detected 
by the photocell. The detector's 
circuitry responds to the resulting 
current change and sounds the 
alarm. 

An ionization detector contains 
one or two tiny, foil-wrapped 
grains of radioactive material (see 
photo). This material, now almost 
exclusively an oxide of americium 
241, ionizes the air in a sensing 
chamber, making it conductive. 
This permits a small current to 
flow between two electrodes. On 
some units two chambers are 
used—the second being a reference 
of clean air. Others—single-cham- 
ber units—use an electronic circuit 
to maintain a level of equalization. 
When ions and other small particles 
produced by a fire enter the detec- 
tor, they reduce the conductivity of 
the air. The unit senses the de- 
creased current flow and sets off 
the alarm. 

Both types of detectors have 
strengths and weaknesses. lIoniza- 
tion units are inherently most sen- 
sitive to subvisible products of com- 
bustion 0.01 to 1.0 micron in size. 
These particles are most numerous 
close to flaming fires; they are also 
released in quantity by such fires 
and—being very light—are acceler- 
ated upward by thermal lift toward 
ceiling or high-wall positions where 
detectors are normally located. 

At the same time, the small- 
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lonization-type detector uses americium 241 to ionize the 
air inside the lower sensing chamber. Entering particles attach 
themselves to ions, reduce conductivity, cause alarm. 


particle sensitivity of ion detectors 
makes them react easily to a vari- 
ety of non-hostile products of com- 
bustion (from cooking, for exam- 
ple) that are common in homes. 
They can also be affected by air 
currents, steam, humidity, and the 
like. 

In a photoelectric type, particles 
too small to reflect light cannot set 
off the system, so it responds slow- 
ly to close-in flaming fires as well 
as to other particles and currents 
that could cause nuisance or false 
alarms. These units are most sensi- 
tive to “gray” smoke. It is a fairly 
consistent signature of smoldering 
fires and very likely to be produced 
within a short time by flaming fires 
because smaller particles tend to 
cluster (or agglomerate) as they 
travel away from their source. 
(You can see this effect by looking 
at a flame. You may notice a 
smoke-free gap just above the 
flame. A foot or so higher, visible 
smoke appears.) 


Which type is better? 


Probably the most comprehen- 
sive data so far available on detec- 
tor performance in simulated resi- 
dential fires have come out of a 
study made for the National Bu- 
reau of Standards by Undervrite! 
Laboratories and IIT Research In- 
stitute. Most previous studies had 
been done in fire-test rooms, built 
especially for that purpose. But re- 
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searchers for NBS found two brick 
houses slated for demolition at the 
Indiana Dunes National Lake- 
shore. They set some 40 fires in the 
houses, exposing 20 different detec- 
tors mounted in many different lo- 
cations to a wide variety of con- 
ditions. 

The result: The photoelectric 
type responded faster to smolder- 
ing fires, the ion type to flaming 
fires, just as previous research indi- 
cated they should. But more impor- 
tant, the researchers concluded 
that both types generally re- 
sponded well to all fires, Either 
type, said the authors, could “pro- 
vide more than adequate lifesaving 
potential under most real residen- 
tial-fire conditions when properly 
installed." 

Not all experts are satisfied, 
however. One problem stems from 
the nature of scientific testing. 
Test fires have to be uniform and 
reproducible while real fires are 
endlessly varied and unpredictable. 
In order to achieve uniformity and 
compress testing time, many “stan- 
dard" fires are ignited or acceler- 
ated by alcohol. But as one fire 
marshal told me wryly, *I haven't 
been to an alcohol fire in a long 
time." 

Still other arguments about In- 
diana Dunes have arisen from dif- 
fering interpretations of the mea- 
sured data. One company widely 
publicized an analysis that pur- 


Photoelectric system uses an LED (light-emitting diode) 
as a light source for a photoelectric cell. Particles entering 
chamber reflect light to cell, actuating alarm. 


ports to prove that photoelectric 
detectors provide significantly 
more escape time in those cases 
where both types were placed at 
some distance from a smoldering 
fire. Richard Bright, senior fire 
engineer of the National Bureau of 
Standards, who served as technical 
monitor at Indiana Dunes, dis- 
counts this interpretation. It is 
based, he told me, on only part of 
the data. 

Smoke density is now most com- 
monly stated in percent obscura- 
tion per foot—arrived at by measur- 
ing the light reduction perceived 
by a photovoltaic cell from a spot- 
light five feet away. UL-listed de- 
tectors must fall within the range 
of 0.2 percent, in the best case, to a 
minimum of 4.0-percent sensitivity. 


Where to put them 


Install at least one detector on 
every floor, including basement 
and attic. My choice for a multi- 
level house is to mix detector types, 
using photoelectrics in the vicinity 
of kitchen and fireplace, and ion 
types central to each sleeping area. 
If your ceilings aren’t flat, or if 
they are interrupted by beams or 
partitions that could block or chan- 
nel smoke, mount your detectors on 
a wall, about six inches down. But 
never put them in corners where 
air tends to stagnate. If your home 
is heated by radiant ceiling panels, 
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‘The ‘Lost Dutchman” gold mine. 


ise Say: 


it's nearthe place where 


we hidacase of ec. 


We heard tales of hidden gold in the 
mountains east of Phoenix. They tell 
miners who discovered it were 
How 


how 
mysteriously massacred an old 
prospector, “The Dutchman 
And how he, too, took its secret 
ave 

We searched the same canyons 

the Dutchman had followed. 

These mountains seemed a natural 
place to hide a case of Canadian Club. 
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below the needle-rock, and toasted our 
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Indian trail" and buried the 
Canadian Club. To find it, seek a place 
on that trail where the needle-rock is in 
then head for lakes that weren't 


we 


soon 


here when the Dutchman was. 


A strange rock, an abandoned camp. 
Seek the rock pictured here (it won't 
look from the 
toward it trail 
stream bed in places, past a lone cactus 
that grows from a high rock outcrop- 
ping, to the end 
camp again ‘neath a small tree where 
the distant needle-rock can be 
Within sight of our fire, 
case of Canadian Club. 
We wish you better luck in your 
search for the buried case of Canadian 
Club than those who've sought the 
Dutchmans gold. But be warned: this 
rugged country is unforgiving. So if the 


this way trail) and ride 


Follow a that's more 


Near here we made 
seen 


we buried our 


trail seems too rigorous, you can strike it 
rich at any bar or package store. Just say 
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Beginning Sept. 4 
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When you want to tackle a caulking, sealing, coating or adhesive job 
and be done with it—grab a selection of Dow Corning home maintenance 
products. You can’t do better. 

Dow Corning Silicone Rubber Paintable Sealant is a flexible, 
paintable sealant that seals up energy-robbing cracks and crevices around 
doors and windows. 

Dow Corning Silicone Rubber Coating is tough, flexible, long- 
lasting protection you brush on to prevent water leaks around chimneys, 
vents, and flashings. Versatile, too. Use it almost anywhere. 

Dow Corning Urethane Bond is for gluing jobs you want to do 
only once. Strong as epoxy, but much easier to use. 

Dow Corning Silicone Rubber Bathtub Caulk provides a per- 
manently flexible, tight, waterproof seal around tub, shower, or sink. 

See your local home center or hardware store for Dow Coming home 
maintenance products. Do it right. Now. 
Dow Corning Corpora ion, Dept. A-8567, DOW CORNING 
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place detectors about 12 inches 
down on the walls. In most other 
circumstances a ceiling position is 
preferable. 

Consider also the location of 
forced-air heating or cooling ducts. 
They often produce pockets of stra- 
tified or stagnant air that could 
delay—or dilute—smoke on the way 
to the sensing chamber. Thus a 
house with a central heating/cool- 
ing system might need a couple of 
extra detectors—probably ceiling 
mounted—for adequate protection. 
Use photoelectrics in kitchens or in 
areas within 15 feet of a kitchen. 
This type of detector has a greater 
resistance to false kitchen-cooking 
alarms. 


Power supply 


The National Fire Protection 
Assn.’s Standard 74—the widely 
cited bible of household fire safe- 
ty—says that “AC primary power 
is preferred” for residential smoke 
detectors. But new developments in 
battery circuits have made them 
more reliable and durable. To qual- 
ify for listing by UL, a detector 
must provide at least one year of 
life with a fresh battery under 
normal operating and temperature 
conditions, allowing for weekly 
alarm testing. It must then be 
capable of at least one week of 
intermittent beeping to tell you 
when the battery needs to be re- 
placed. 

The current trend is clearly 
toward nine-volt alkalines, so in 
most cases it's safe to assume that 
models using them are of more 
recent design. In the case of pho: 
toelectrics you can also assume 
that all battery-powered units re 
flect the latest state of the art. in 
addition to fast optics and sensitive 
electronics, this has required better 
case designs to improve smoke: 
entry characteristics. 

Power failure—which often ac 
companies household "tae of AC 


many people about the use of A 
units. But statistically you're muc! 
less likely to lose AC power at : 
critical time than you are to let 
battery power run down. 

Some AC models (see table) can 
work with similar units in tandem! 
If any one tandem-wired detecto; 
smells smoke, all others in youi 
house will sound off. 

This same advantage can also 
obtained with a few new detector: 
including battery models—tha’ 
have built-in transmitters; whe 
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Five major power tools packaged into one unique, big-capacity unit. 


Now you don’t have to spend a fortune 
to enjoy a complete woodworking shop 


Whether you're an experienced crafts- 
man, a dedicated hobbyist, or a week-end 
"do-it-yourselfer", at one time or another, 
you've probably dreamed of owning a 
complete woodworking shop. And as any- 
one who has ever tried any woodworking 
project more complicated than nailing 
together a birdhouse knows, a table saw 
and maybe a couple of hand-held power 
tools just can't hack it! 

At a minimum, you should have—in 
addition to that table saw—a top-quality 
vertical drill press, a lathe, a boring 
machine, and a disc sander. So equipped, 
the world of the true woodworking expert, 
and all its rewards, becomes your oyster! 

But there are two problems. One is 
space. A woodworking shop with five 
separate major power tools takes up more 
space than a lot of people can manage to 
find in their basement or garage. 

The second and larger problem is sheer 
cost. Those five precision power tools, 
purchased separately, have got to run you 
at least a couple of thousand dollars. 

The Perfect Answer 

Insurmountable problems? Not at all! 
In fact, some 300,000 woodworkers have 
already discovered the perfect answer— 
a single, precision tool that combines all 
tive of the major power tools in one unit 
that actually takes up less space than a 
bicycle . . . and that can be yours for about 
ONE-THIRD of the price of the five sep- 
arate units! 

This is the world-famous Shopsmith 
Mark V. Invented back in 1953, the time- 
tested Mark V is the only true multi- 
purpose professional tool. It's enjoying a 
remarkable boom in popularity as more 
and more people discover its amazing 
versatility,and utter simplicity of operation. 

Outperforms Individual Tools 

Even if you have plenty of space and an 
unlimited budget, the Shopsmith Mark V 
can outperform a shop-full of individual 
tools. It's unique design not only gives 
you greater accuracy and more conven- 
ience—it allows you to do things you just 
can't do with other power tools. 

This truly ingenious woodworking sys- 
tem combines a 10" table saw, a 12" disc 
sander, a horizontal boring machine, a 
16%" vertical drill press, and a 34" lathe— 
all powered by a rugged 13.5 amp, 110- 
volt motor that develops 2 h.p. That's more 
than enough power for the toughest jobs. 
And an exclusive speed dial even lets you 
change operating speeds without turning 
off the motor. 

After only a half-hour of practice, even 
a novice can change over from one tool 
to any of the other four tools in less than 
60 seconds. 

With the 5-in-1 Mark V, you can perform 
literally dozens of sophisticated wood- 
working operations—including sawing, 


rabbeting, beveling, mitering, grooving, 
concentric drilling, spindle turning, dowel- 
ling, edge sanding, and metal drilling. 
With optional accessories, you can per- 
form more specialized operations such 
as mortising, dadoing, shaping, routing, 
molding and many others. 

And the Shopsmith Mark V is so simple 
to operate that even beginners can easily 
build their own furniture and cabinets, 
make gifts, and do money-saving home 
repairs and complex remodeling projects. 
The skill. . . and above all, the accuracy 
-.. are built into the machine. 


Send Today for Free Facts 

And now you can use the coupon below 
to receive, by return mail, an informative 
free booklet, "What to Look for When You 
Buy Power Tools", plus all the facts about 
the Shopsmith Mark V and its "big-job" 
capabilities—and how you can actually 
test-use it in your own home without risk, 
for a full month. 

There's no cost or obligation for this. 
free information. It can help even inex- 
perienced amateurs become skilled wood- 
working experts whose projects show a 
professional touch. For the real craft 
"buff", it's the low cost answer to a lot of 
frustrating problems. 


ee a a a a a o a a a a 
750 Center Drive 
Vandalia, Ohio 45377 


Yes, please mail me your Free Information Kit on the Shopsmith 
Mark V. | understand there is no obligation and that no salesman 


will visit. 


Shopsmith, Inc. 
750 Center Drive 


The Mark V as a 10" table saw offers a 34" 
depth-of-cut with a 48" ripping capacity. The 
exclusive Speed Dial permits power sawing of 
hardwoods. 


The Mark V as a 12" 
disc sander gives you 
operations not pos- 
sible on other sanders 
-...like finishing 
edges to precise 
dimensions. 


The Mark V asa 
lathe offers exce; 


5200 rpm. 


The Mark V as a 
horizontal boring 
machine permits 
perfect doweling. 
The exclusive feed 
stop assures all holes 
will be exactly the 
same depth. 


The Mark V 
16%" verti i 
press can be set up to 
drill perfect screw 
pockets. The Mark V 
has an accurate depth 
control dial, ready- 
made jigs, and the 

right speed for every 
Operation b" 
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It's too soon for another tune-up, 
but your car is starting to buck and 
stall again and the idling is rough. 
Gumout is the answer. 

Use Gumout in your gas tank four 
times a year and Jet Spray on the 
carburetor linkage. 

Our products are the answer when 
troubles are caused by a dirty 
carburetor. 


The 
between 
tune-ups, 
tune-up. 


"UnrrOR AND f 
SYSTEM CLEANE 


PENNZOIL COMPANY 
GUMOUT DIVISION + CLEVELAND. OHIO 44104 
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the alarm is actuated, they trigger 
a receiver that you could place in 
your bedroom. 


Test procedures 


It’s important to test your detec- 
tor regularly, and equally impor- 
tant to know what you're testing 
for. 

Blowing toward a detector from 
about six inches away across the 
tip of a lighted cigarette or a just- 
blown-out match should work in 
most cases. But some experts think 


this represents too high a level of 
smoke. They suggest, instead, that 
you hold a mouthful of smoke for a 
moment or two, then let it drift 
upward toward the detector. 

In any case, make your test 
consistent, so changes in sensitivity 
can be noted. In ionization cham- 
bers, tiny bits of dust act much like 
tiny smoke particles. In time, their 
presence increases detector sensi- 
tivity making it prone to nuisance 
alarming. Contamination has the 

Continued 


a Pr 
sé - E 
HEB : i 
Make and model HE 8 SE £ SE remarks 
Eico SD-75 30 lL2V singe na. smoke (5) 
Falcon 35 WwW singe 1.5 horn button (b) Marketed in comb. with two 
aerosol-powered heat detectors, 
‘one intruder alarm ($80) 
Fire Alert (Walter Kidde) 40 9V dual 1.5 horn button — (b) 
RSD-9B 
First Alert (Pittwaz/BRK) p 
SA 870 50 ACwith dual na. circuit test (b) (c) 
9V back-up 
SA 76RS 40 9v dual 24 circuit test (ou 
SA 77RF 60 AC dual. 0.8-1.8 circuit test. [3] Has wireless transmitter to 
remote alarm ($60) 
SA 769 35 AC dual 24 circuit test (c) 
Fyrnetics. 7 
Lifesaver 15 9v dual 1 battery test. (b) Transmitter and receiver 
Lifesaver Plus. 40 WwW dual 1 battery test (b) 
Lifesaver I 60 9v dui 1 battery test (b) 
Lifesaver IV 200 9 dual 1 battery test (b) (c) Security and smoke alarm 
GE 8201 45 12.6V single 0,8-L4 hom button (b)(d) 
8202/3 35 AC single 0.8-1.4 horn button (c) 
Guardion 
(Pyr-A-Larm) 
FB 1A 40 wW single 1 circuit test — (b) (d) 
FRU2/2-L 35 AC dul 1 smoke 
Honeywell TC 489A 30 9V dual  0.7102.8 circuit test (b) Sensitivity adjustable in 
stated range 
TC 49A/1054C 25 AC dual 0.7102.8 smoke (e) 
Montgomery Ward 
838 1669 40 9v dul 2 circuit test (b) 
83B 1667 50 N dual 2 circuit test (b) Wireless trans. to remote. 
alarm ($50) 
NorelcoH® 0933 Smokey 40 9V single 1 smoke (b) (d) 
J.C. Penney 7555 25 9v dul 1 circuit test (b) 
Radio Shack 18 12.6V single 2 smoke (b) Uses Ra 226 as radiation 
Archer 275-451 source 
Sears ; 
57077 12 9v dual 1 smoke (b) 
57045 1 wv dui 1 circuit test (b) 
57046 19 9v dual 1 circuit test Has 135° F heat detector 
57035 50 9v dul 1 circuit test (b) 
57313 25 9v dui 1 circuit test Signals remote 
57311 30 9v dul 1 Circuit test — (b) — ($30 option) 
Statitrol 800A 40 L5V(6) dual smoke ($30 option) 
805A 25 9 na. horn button — (b) 
Teledyne/Water Pik 40 WwW single n.a. circuit test (b) (c) Has pulsed alarm 


Notes: n.a. Data not available from manufacturer 


(a) Ratings in percent smoke obscuration per foot; see text 


(b) Low-battery chirp 
(c) Power-on LED 
(d) Battery-out flag 


State Farm State Farm State Farm 
Life Agent Homeowners Agent Auto Agent 
Duane Stern Duane Stern Duane Stern Duane Stern 
| 3 


Duane Stern is the answer to all 
the Andersons insurance questions. 


"Duane doesn't take your money and forget about you,” 
says Steve Anderson of Rockford, Illinois. "He's there to help. 
Like updating our life insurance when little Todd arrived. 

Or reviewing the coverages on our house. Or simplifying the 
handling of an auto claim for us. It just seems like he's 
never too busy to give us his time." 

"When we go over our insurance," says Sheila 
Anderson, "Duane talks with us, not at us. We like that." 

If you'd like an insurance agent who's 
as enthusiastic about giving you service as 
selling you a policy, check your Yellow Pages 
for the State Farm agent near you. 


Like a good neighbor, State Farm is there. 


STATE FARM INSURANCE COMPANIES Home Offices: Bloomington, Illinois 
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PS BUYER'S GUIDE TO PHOTOELECTRIC DETECTORS 
Power Sensi- Condition 
Make and model Price ($) supply tivity (a) indicator Remarks 
ADT 75-35 30 9v 1.5-2.0 (b) 
75-28 24 AC. 1.5-2.0 © 
Edwards 217/217T 31 AC 2.0-4.0 © 
Gillette (Captain Kelly) 
941 22 AC 15 © 
942 30 126v 15 (b) 
Montgomery Ward 
83 8 1590 40 9v 2 (b) 
83 B 1548 40 AC 2 © Has 135° F heat detector 
Nutone S-185 50 9v 15 (b) 
$-190/191 50 AC 15 (b) Has 135* F heat sensor 
J.C. Penney 7550 20 AC 15 (c) (b) Uses incandescent light source 
Pyrotector (Chloride) 
30-77 40 9v 15 (b) (c) 
30-52/53 30 AC 15 [5] 
RCA 965001 35 9v 1.5-2.0 (b) 
Rittenhouse $7665 45 9v 1520 (b) 
$7660/1 38 AC 1.5-2.0 (o 
Sears 57042 25 9v 1 (b) 
57043 30 9v 1 (b) Has 130° F heat sensor 
57061 20 AC 1 (©) 
Sylvania SD 100/200 30 AC 0.9 © Has no test button 
Westinghouse 100-7 30 9v 15-20 (b) 
100-8/9 30 AC 15-20 ©, 


Notes: n.a. Data not available from manufacturer 


(a) Ratings in percent smoke obscuration per foot; see text 


(b) Low-battery chirp — (c) Power-on LED 


opposite effect on photoelectric de- 


tectors, making them progressively 
less sensitive. You should be able 
to solve the problem, however, by 
periodic vacuum cleaning. 

Our Buyer’s Guide does not 
show any other smoke-test provi- 
sion for photoelectric detectors. 
This is because all listed models 
but one have test buttons that are 
said to accurately simulate the pre- 
sence of smoke at a level of about 
six percent. 

A test column is included in the 
Guide to Ion Detectors because 
practice here varies more widely. 
Some models, as indicated, can be 
tested only with smoke. Many oth- 
ers have test buttons, but they 
don't all function alike. Some (des- 
ignated “horn button") only tell 
you that horn and battery are in 
working order. Others (“circuit 
test") effect a current shift in the 
circuitry by the presence of smoke 
at six percent per foot. 


Is radiation a hazard? 

Legislation now pending in 
Washington and in some state leg- 
islatures would ban retail sales of 
ionization detectors entirely. Why? 
Each one contains a tiny bit of 
radioactive americium 241. Does 
this represent a threat to you? 

The experts say no. If you make 
one round-trip flight across the 
U.S., you'll be exposed to ten times 
as much radiation as you would 
receive standing 10 inches away 
from a household ionization detec- 


tor eight hours a day for a year. 

No one seriously claims that a 
couple of ion detectors in your 
home exposes you to any hazard. 
The problem centers entirely on 
disposal of radioactive material 
from the discarded unit, What will 
happen 20 or 30 years from now, 
critics ask, when tens of millions of 
radioactive detectors are either 
tossed on the garbage heap or 
pulled into rubble as buildings are 
demolished? Americium 241 has a 
half-life of 433 years. 

The Nuclear Regulatory Com- 
mission, which licenses and regu- 
lates this part of the smoke-detec- 
tor industry (and sees to it that the 
americium is securely crimped in- 
Side heat- and acid-resistant silver 
and gold foil), requires a label on 
all ion units. It instructs you not to 
discard your detector but to return 
it to the factory for disposal. It's not 
likely, though, that the NRC really 
expects this instruction to be very 
widely observed—certainly not in 
the distant future when present 
suppliers could be out of business. 

Could those tiny radioactive 
packages then become a hazard— 
moldering crushed and broken in 
garbage heaps, leaching radioactive 
particles into the soil from where 
they might work their way back 
into the food chain? Known waste- 
disposal patterns make this scenar- 
io unlikely. And the NRC says that 
it won't happen for other reasons. 
But it could be that neither they 
nor anyone else really knows. — lis 


America has driven it fo the top. 


The New Chevrolet. 


If you're in the market for a new 
full-size car, we have two words of 


- advice for you. 


Caprice. And Impala. Known 
collectively as “The New Chevrolet’ 

The New Chevrolet is a car for 
today. Yet it retains the kind of room, 
tide and comfort you've always 
sought in a full-size car. 


It is trim and lean on the outside, 


yet wonderfully spacious within. It is 
agile in city traffic, yet smooth and 
quiet on the road. It is thoroughly 
enjoyable to look at, to ride in, 
1o drive, and to own. 
More head room, etc. 
The New Chevrolet arrived on 


the scene two years ago with more 
head room, more rear-seat leg room, 
more trunk room, more ease of entry 
and exit, more manageability in city 
traffic, and more corrosion-resistant 
treatments than the larger 1976 full- 
size Chevrolet it replaced 

With all that going for it, ourwhole 
new car quickly attracted a whole 
flock of buyers. Enough, in fact, to 
become America’s best-selling car 
during its very first year on the market. 

A proven car. 

The New Chevrolet is far and 
away the most popular car in 
America today. 

And it’s still one of the newest 


Shown: 1979 Caprice in Silver Classic Custom Two-Tone. 


new cars around. Crisp, con- 
temporary, full of new ideas—all 
proven in the hands of more than a 
million owners. 

That's a track record not many 
cars can match. 

If this is your year for a new full- 
size car, see your Chevy dealer. 
Talk to him about buying or leasing 
the car America has driven to the 
top. The New Chevrolet. 

Available as a Caprice or 
Impala, in your choice of Sedan, 


Coupe or Wagon. 
You'll love f Chevrolet 4 


For your home- 


easy no-cost way to 


measure 
heat loss 


s: 

ua e s, 

27222-1227 

TT DUI 
2 


Before you can reduce heat 
loss in your home, you've got 
to know how and where 

it's happening 


By JAMES TREFIL 


The author is a professor of physics at the 
University of Virginia, Charlottesville. 

As temperatures fall and the nip 
in the air tells us that cold weather 
is on the way, the homeowner's 
thoughts naturally turn to the prob- 
lem of heating and insulating his 
home for the winter. There's no 
time like the present to take a 
look at your home's thermal effi- 
ciency and take steps to improve 
it before the blizzards hit. 

Analyzing the way in which your 
home consumes energy to keep you 
warm isn't difficult, and this article 
gives you a step-by-step procedure 
for doing it. When you're done, 
you'll be able to use the analysis 
to guide your thermal upgrading 
strategy. I have been surprised how 
often this sort of analysis calls at- 
tention to situations in which mod- 
est investments of money and time 
can lead to substantial energy sav- 
ings. But until you actually sit 
down and look at your own house 
in detail, you'll never know what 
these situations are. 

The heat that you supply to the 
inside of the house (and for which 
you pay dearly) is used to compen- 
sate for two processes: conduction 
and infiltration. Conduction refers 
to the transmission of heat from a 
warm area to a cold one. For ex- 
ample, if you put one end of a piece 
of metal in a flame, the other end 
can soon become too hot to touch. 
We say that heat is conducted from 
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one end of the metal to the other. 

In the same way, the outer walls 
of your home have one side in a 
warm area (the inside) and the 
other in a cold area (the outside). 
Heat is continuously conducted 
through the walls, and heat lost in 
this way has to be replaced by your 
heating plant. In a typical home, 
about 70 percent of the heating bill 
goes to pay for heat lost by con- 
duction. 

While conduction refers to a pro- 
cess in which heat from the inside 
of your house leaks away to the 
outside, infiltration refers to the 
process by which cold air from the 
outside enters your home. Since it 
comes in at the outside tempera- 
ture, it has to be heated, and once 
again the heat needed is supplied 
by your home heating system. Typi- 
cally, the 30 percent of your heat 
bill that doesn't pay for conduction 
loss pays for heating infiltrated air. 


Measuring conduction loss 

The amount of heat lost through 
a wall depends on three things—the 
area of the wall, the difference in 
temperature between the inside and 
outside, and the kind of material 
the wall is made of. To put that into 
mathematical terms, the amount of 


heat lost (in Btu/hr) through a 
wall of area A square feet is 
Q= A (Tia — Ta) 
a R 


where Ti. is the inside tempera- 
ture, T,, is the outside tempera- 
ture (both measured in degrees F), 
and R is a number which is char- 
acteristic of the resistance to heat 
loss of the wall material. 

For example, the insulating-val- 
ues table shows that the R-value of 
3Y5-inch-thick fiberglass insulation 


is 11. This means that if there were 
a temperature difference of 10° F 
across such material, heat would be 
conducted through it at the rate of 
10/11 or 0.9 Btu per square foot of 
area per hour. 

In dealing with real structures, 
there is a complication that you 
might run across if you start to 
look into heat resistance of ma- 
terials. For heat to go through a 
wall, it not only has to be con- 
ducted through the wall, but it has 
to enter the wall on one side and 
leave on the other. This means that 
the total resistance to heat loss will 
depend on the surfaces where these 
processes go on, as well as the 
thickness of the material between 
them. In homes, heat enters the 
warm side of a wall after being car- 
ried there by the inside air, and it 
is lost to the outside either by being 
carried away by the outside air or 
by radiation. In very precise heat- 
load calculations, engineers take 
account of these "surface resis- 
tances" by writing the heat-loss 
equation as 

Q = A(T — Ta) X U 
where U is the total resistance of 
a structural component including 
the surface effects. For the home- 
owner, however, surface effects can 
be ignored for most high-resistance 
parts of the house such as walls and 
ceilings; they must be taken into 
account only for glazed surfaces 
such as windows and doors. In 
practice, this means that you will 
find building materials except for 
windows rated in terms of R-value, 
but will find window units rated 
in terms of U-value (see tables). 

Most walls are built in layers. 
To get the total R-value of an en- 

Continued 


Does your low ‘tar’ feel like a lot of hot air ? 


Feel the refreshing coolness of 
KGDL SUPER LIGHTS 


1. Its the special coolness 
b. that only comes from 
KGDL. The kind of 
refreshment you've 
never had before 
in a low tar. 


PF—— 
LE SUPER 
LIGHTS 


SUPER 
UGHTS 


LONGS 


LOW YR. 


MENTHOL 


KINGS LONGS 


Americas 
most refreshing 
low tar'cigarette. 


mg. tar in both sizes. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
9 mg. "tar", 0 .8 mg. nicotine av. per cigarette by FTC method. 


Hundreds of thousands of smart 
car stereo shoppers know the 
CRUTCHFIELD * Car Stereo Buy- 
er’s Guide/Catalog is the finest and 
most authoritative publication in 
the industry. It contains an incred- 
ible wealth of in- 
formation on in- 
stallation princi- 
ples and tech- 


niques, stereo ra- 
dios and AM/FM/ 


tape combinations, speakers, an- 
tennas, custom installation kits, 
CB’s, and acces- 
sories. You'll also 
find photographs, 
complete specifi- 
cations and low 
prices on over 
two hundred products from quality 
manufacturers like Blaupunkt, Cla- 
rion, Concord, Craig, Jensen, KLH, 
Marantz, Pioneer, and Sanyo. To 
order your FREE copy, just write 
or call us toll-free at (800) 446- 
7924 (except VA, HI & AK). We'll 
immediately send it by FIRST 
CLASS MAIL. 


* A trademark of Crutchfield Corp., the 
nation's largest car stereo specialist 


CRUKHRED — | 


1 Crutchfield Park I 
P.O. Caller 1, Dept. S 
Charlottesville, VA 22906 I 


YES. Please send me your 
value-packed, informative Buy- 
er's Guide/Catalog by FIRST 


CLASS MAIL. [| 
Name i 
Street [| 
S | 
State Zip [| 
[ESTEE 
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Measure heat loss 


[Continued] 


tire wall, you must add the R-val- 
ues of each of the materials from 
which the wall is built. For exam- 
ple, the total R-value of a standard 
stud wall with 14-inch gypsum dry- 
wall on the inside, 31% inches of fi- 
berglass insulation, 4 inch of insu- 
lating sheathing on the outside, and 
a weather facing of four-inch brick 
will be R = 045 + 11 + 132 
+ 0.4 = 13.1. So if the outside 
temperature is 20° F and the in- 
terior is maintained at 65° F, there 
will be a steady heat loss of Q = 
45/13.1 = 3.4 Btu/hr through each 
square foot of the wall. 

If various areas of a wall are 
made up of different kinds of ma- 
terial (for example, if there are 
windows in it), then the heat loss 
per square foot for each kind of 
material, calculated as above, has 
to be multiplied by the total area 
of that type of material to get the 
total heat loss through the entire 
wall. For example, suppose the 
above wall was eight by 30 ft., 
but had two single-glazed windows 
totaling 45 square feet of glass area 
at U-1. The total heat lost through 
the entire wall would then be Q = 
[ (45 x 1) - 195/13.1] x 45° = 2695 
Btu/hr. You'll notice that three- 
quarters of the heat loss is through 
the window. 

When it comes to calculating 
heat loss, it helps to think of your 
house as a large cube (or prism). 
Heat is being pumped into the in- 
side by your heating plant, and it 
is flowing out through all of the ex- 
terior surfaces. Depending on the 
material that goes into these sur- 
faces and the temperature differ- 
ence across them, this heat flow 


can be large or small. The first step 
in finding your total conduction 
heat loss is to get out a tape and 
measure the area of each kind of 
material you have in each outer sur- 
face, look up the appropriate R- or 
U-value in the tables, and multiply 
each by its own area. Then a simple 
temperature measurement  (dis- 
cussed below) will lead you to a 
total heat loss. A sample calculation 
for my own house is on page 72. 


Measuring infiltration loss 


Infiltration isn't so easy to work 
out. There are "standard" infiltra- 
tion rates available for windows and 
doors, but the actual amount of in- 
filtration depends so much on the 
construction of each individual unit 
that it doesn't make sense to try to 
calculate it. In the first place, it's 
difficult to know all of the places 
where air is coming into a home, 
and even if you did, it would be 
almost impossible to measure just 
how much is coming in at each 
place. On the other hand, infiltra- 
tion is probably the easiest source 
of heat loss for the homeowner to 
control since plugging leaks around 
windows and doors is usually a lot 
easier (and cheaper) than upgrad- 
ing insulation. And even if it's hard 
to calculate infiltration in an indi- 
vidual house, there's a simple ex- 
periment that you can do to get 
an idea of how much of your heat- 
ing bill goes into this category. 

Go around your house and mea- 
sure the temperatures that you'll 
need to make a conduction heat-loss 
calculation (see *How I Analyzed 
My Home"). Then record the 

Continued 


Tips to determine 
conduction loss 

€ You will need to measure the tem- 
perature difference across each outside 
surface of the heated area of your home. 
This means that if one wall gives onto 
an unheated garage, you should mea- 
sure the garage temperature and use it 
for Taw in that part of the calculation. 
If you have insulation on your attic 
floor, do the same thing. 

€ |f your house is on a concrete slab, 
almost all of the heat loss will take 
place around the perimeter. Calculate 
this heat loss by assuming that you will 
lose 0.81 Btu/hr for each linear foot of 
slab for each degree difference between 
the inside and outside temperature. 

@ Heat loss through underground 
walls is a little tricky. In general, you 
can take the exterior underground tem- 


perature to be 55* F in most parts of 
the United States. 

@ In houses with poor insulation the 
air stratifies, and the temperature dif- 
ferences between floor and ceiling can 
be as much as 20 degrees. In such a 
case, the proper value for Tia is the 
temperature just inside the surface, and 
this may not be the same above a ce- 
ment slab and below a high ceiling. 

9 As long as you get temperature dif- 
ferences for all outside surfaces, in- 
side walls, floors, and ceilings don't 
count. 

@ in a typical wood-frame wall, the 
studs themselves take up about 10 per- 
cent of the wall area. If you wanted to 
be very exact, you'd figure wall loss 
with 90 percent of the wall area at R- 
11 (to take into account the insulation) 
and 10 percent at R-4.24 (for the 
2x4's). 
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Measure heat loss 
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amount of time that your heating 
plant is on during the course of the 
experiment. At the end of the ex- 
periment, measure the tempera- 
tures again. What you'll have when 
you finish are the temperature dif- 
ferences across your walls at the be- 
ginning and the end of the time you 
chose to do the experiment and the 
total time that your heating plant 
was on. 

Now you can do your heat-loss 
calculation. If you picked a time in 
the early afternoon when the tem- 
peratures don't change much in a 
few hours, you'll find the before and 
after temperature differences pret- 
ty much the same. Use the average 
temperature difference across each 
outside surface when you do the 
calculation. To find the heat lost 
during the period of the experiment, 
do the following: 

1. For each outside surface, take 
the area of each type of structural 
component, divide by the appropri- 
ate R-value (or multiply by the ap- 
propriate U-value) and multiply by 
the temperature difference across 
that surface. 

2. Get the total heat loss for the 
outside surface by adding the heat 
loss through each component. 

3. Get the total heat loss by 
repeating steps 1 and 2 for each 
outside surface and adding the re- 
sults. 

Next, multiply the rated capa- 
city (in Btu/hr) of your heating 
plant by the amount of time that 
the plant was on to see how much 
heat had to be pumped into your 
house to keep its temperature con- 
stant. How you go about finding 
the Btu/hr rating for your heating 
plant depends to a large extent 
on what sort of heat you use. If 
you have electrical resistance heat- 

Continued 


U-values of windows 


Type ir 
Type P 
af glass | unit: 
Single 
glass 113 102 090 113 107 1.24 
Insulating 
glass 4^ — 0.65 0.62 055 078 0.65 072 
airspace) 
Insulating 
glass (io 0.58 0.55 049 0.70 0.58 0.64 
airspace) 
With snug 
storm 
windows 0.56 0.50 045 0.67 
(I^ to 4” 
airspace) 


To get the total U-value of a window plus storm window, 
use the equation 1/Usoia1 = 1/Uwtudow + 1/Ustorm, 
Thus the U-value of an 80-percent glass single 
pane window with a metal storm window would be 0.4. 


Economic Research Bureau Warns: 


THERE ARE SIX DEADLY ASSUMPTIONS 
THAT COULD WIPE YOU OUT 


..And You're Already Making Four of Them! 


(Washington, D.C.) A major eco- 
nomic crisis is about to hit the United 
States, and our government is not 
going to be able to head it off. This is 
the controversial opinion of Dr. Gary 
North, the executive director of the 
American Bureau of Economic Re- 
search, the nationally known research 
organization. In fact, Dr. North 
argues, the government's own policies 
are the source of the coming collapse. 

“The U. S. economy is a house of 
cards,” Dr. North asserts, ‘‘but people 
who didn't go through the Great 
Depression can't believe that such a 
thing is possible any more. We have 
raised up a generation of Americans 
who simply won't know what to do 
when the crisis hits. Their grand- 
parents remember what real hardship 
is, but the kids don't want to think 
about it.” 


“The Six Deadly Assumptions” 


Millions of Americans, young and 
old, are making assumptions about the 
future that are dangerously optimistic. 
Dr. North calls these *'the six deadly 
assumptions." A lot of people believe 
in all six, he says, and practically 
everyone believes in at least four. The 
six assumptions are these: 


1. "My pension can actually be 
paid off.” 

2. “The Social Security system 
isn't bankrupt.” 

3. “The Federal government in- 
sures the present and future 
value of my bank account.” 


4. "A depression is impossible 
today.” 

5. “My guaranteed annuity is 
safe." 


6. “The government will control 
inflation.” 


If you have made even one of these 
assumptions, and you refuse to rethink 
your premises, Dr. North warns, ‘‘you 
are headed straight for disaster." 


“Special Report” 


Dr. North’s detailed predictions 
about the immediate economic future, 
plus his analysis of the six deadly 
assumptions and how to escape their 
consequences, are now available in a 
special report, How You Can Profit 
from the Coming Price Controls. 


The government will soon be issuing 
a new currency, he says: ration 
coupons. He also predicts crippling 
shortages. Whole sections of the 
economy will go bankrupt. Unemploy- 
ment in these industries will skyrocket. 
Businessmen who have not learned the 
techniques of capital preservation 
under price controls will have a terrible 
time. “As always, sharp traders who 
know in advance what is coming will 
clean up," he predicts. 


MN 
Dr. Gary North 


Will the Government 
Suppress his Report? 


Dr. North claims that his special 
report gives you the techniques that 
will “beat the paralyzed markets.” He 
says you have to know about timing, 
shifting markets, hidden sources of 
supplies, and barter. ''These tech- 
niques are really not that hard to 
master once you know what they are, 
but they aren't obvious to most 
people. You have to be taught.” 

Dr. North admits that very few 
people will take the steps necessary to 
protect themselves. ‘‘This is why the 
little guy always gets sheared. People 
refuse to act until it is way too late. 
They won't read a survival manual like 
How You Can Profit from the 
Coming Price Controls. But for those 
who do, and who follow its advice, the 
coming crisis should be a time of 
tremendous opportunity. For some 
people, it will be a true bonanza.” 


“The Government Will 
Suppress This Report” 


Dr. North is pessimistic about the 
long-run prospects for his report. He is 
convinced that the government will 
eventually take steps to restrict its 
circulation. **My report shows people 
how to beat the controls. The bureau- 
crats resent this. After all, what good 
are the controls, from the govern- 


ment's point of view, if people know 
how to short-circuit them? That's what 
my report is all about.” 

About the time that most people 
finally figure out that a crisis has hit 
and that they desperately need the in- 
formation. in his report, Dr. North 
says, the government will force it off. 
the market. “People always think they 
can get special information anytime 
they need it, but they can't. If they 
wait too long, they will have to pay 
through the nose to get it.” 

There are still some important 
loopholes that the government has 
neglected to close, Dr. North insists, 
but they won't be available forever. 
“That’s why the people who act now 
will make the big money. Those who 
wait around will pay the big money." 
If you hesitate now, concludes Dr. 
North, **you're asking for trouble.” 


Dr. North's special report, How 
You Can Profit from the Coming 
Price Controls, is being distributed by 
the American Bureau of Economic 
Research. It sells for $10. To order, fill 
out the coupon below. 

GUARANTEE: If the government 
should prohibit further sales of Dr. 
North's report while your check is in 
the mail, the American Bureau of 
Economic Research will return your 
check by first class mail within one 
working day of its arrival. The Bureau 
cannot guarantee to send you the 
actual report if the government acts 
before you do. Immediate action on 
your part is strongly recommended to 
insure that you receive Dr. North's 
report. 
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American Bureau of Economic 1 
Research I 
713 W. Cornwallis, Suite 705 l 
Durham, NC 27707 
Gentlemen | 
Ship me Dr. North’s special report ] 
immediately. Im enclosing my check 
for $10, plus SI for postage and 
handling. 
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Street 
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Zip 
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Winter is going to be hard on your car. 
It's time to put something hard on your car. 


_ Your car's finish gets a beading 


{not a beating), when you protect 
it from snow, slush, salt and sleet 
with Turtle Wax car wax. Ward off 
winter with the world’s best seller. 


Fiberglass 
Travel Trailer 
Kit 
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3. PORTABLE ELECTRIC POWER 

se Buld your own 110-Volt Electric 
y Plant from used parts. Will oper- 
ate lights, power tools, heating 
units, brush-type elect. motors, 


plus ‘charge batteries and arc 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by' normal water 
pressure. No digging up floors. Clog 
resistant, easily installed. Make 
basement’ into game 
apartment with private bath. 
Write for free literature. 

SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 
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ing, you can simply multiply the 
rating in kWh by 3400 to get the 
heat output in Btu/hr. If you have 
a heat pump which is rated in Btu/ 
hr output, you can use this rating 
directly. If you have a gas or an oil 
furnace, however, you may find that 
it is rated in Btu/hr input, in which 
case you will have to multiply the 
rating by an efficiency factor to 
take into account heat sent up the 
chimney. The best way to find this 
factor is to contact a dealer who 
handles your brand of furnace, or 
you can take 0.85 as a reasonable 
efficiency for a gas burner and 0.65 
as a reasonable efficiency for an 
oil burner. 

You will find that the amount of 
heat you put into your home during 
the experiment was greater than the 
conduction heat loss. The difference 
between these two numbers is the 
amount of heat lost to infiltration. 
In the normal course of affairs, 
this number should be about 30 per- 
cent of the total heat input. 

Most people think that infiltra- 
tion heat loss is totally wasted— 
that it would be desirable to re- 
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R-values of common 
building materials 


Wood bevel siding, 72 x 8 
tapped 

Wood-siding shingles, 16", 
7V4" exposure 

Asbestos-cement shingles 

Stucco, per inch 

Y," insulating sheathing 

25/32” insulating sheathing 

V4" plywood 

34" plywood 

1/4" plywood 

5$" plywood 

Y4" hardboard 

Softwood, per inch 

Concrete block 

Common brick, per inch 

Face brick, per inch 

Sand-and-gravel concrete, 
per inch 

1/4" gypsum board 

5%” gypsum board 

12" gypsum plaster 

25/32" hardwood-finish 
flooring 

Resilient floor tile 

Carpet and fibrous pad 

Carpet and foam-rubber pad 

Asphalt roof shingles 

Wood roof shingles 

3$" built-up roof 

Insulation (fiberglass) 
2" to 212" thick 


Get into the booming fiel 
of solar technology. 


Now NRI's home 
study course in 
Air Conditioning, 
Refrigeration, and 
Heating includes 
training in heat 
pumps and solar 
energy systems. 
Prepare yourself for a 
whole new career in one of the 
fastest growing fields around. 
As energy needs continue to 
grow and energy sources be- 
come scarcer, the demand for 
skilled technicians will soar. 
NRI can get you started in this 
opportunity area, and you 
learn at home in your spare 
time, tailoring your training to 
your need with a choice of NRI's 
Basic or Master Courses. 


Includes Professional 
Vacuum Pump and Tools 
NRI training is practical train- 
ing. Along with bite-size lessons in 
theory and practice, you get practical 
bench training. NRI's Master Course 
includes professional tools...a system 
analyzer, leak detector, tubing and 
joint tools, and more. Plus 
demonstration units 
that graphically 
bring principles 


» r 


to life for easy understanding. 
You even get a top-quality Lammert 
vacuum pump for troubleshooting 

experiments and use on the job. 


Small Engine Repair 

There's plenty of opportunity for the 
man who can service power mowers, garden 
tractors, chain saws, tillers, outboards, 
mopeds, motorcycles, and other small en- 
gines. NRI training includes professional 
tools... inductive tachometer, volt-ohm meter, 
torque wrench, valve spring and ring com- 
pressors, and more. And you learn by doing, 


your training. Choice of basic or advanced 
courses. Check postcard for catalog. 


Electrical Appliance Servicing 
Good appliance repairmen are hard to 
come by. NRI trains you for a full or part- 
time job, even your own business, fixing 
everything from toasters to refrigerators and 
freezers. Step-by-step training includes profes- 
sional appliance tester for fast and accurate 
troubleshooting. Check card for catalog. 


actually building a 3 1/2 HP engine as part of 


Optional 
Resident Training 
at York Institute 
Graduates of the Master 
Course are eligible for a concen- 
. trated week of resident training 
# at the famous York Institute at 
no extra charge for tuition or 
training materials. Here, you'll 
work on advanced industrial 
equipment under the guidance 
of expert instructors. Only NRI 
includes this opportunity. 


Send for Free 
Catalog, No Salesman 
Will Call 


ji 


Use the postage paid card 
to send for NRI's free catalog 
showing all the equipment and 
describing the complete course. 
Over a million students have trained 
at home the NRI way. You can, too. 
If card has been removed, write to 
the address below. 


Or check out these other growing fields 


Auto Repair and Servicing 
A good mechanic can work just about 

anyplace he wants to. NRI "hands-on" home 
training covers what you need to know from 
headlight to taillight. Includes professional 
tools like inductive timing light, diagnostic 
analysis and tune-up instrument, ignition 
analyzer scope, vacuum test pump, and 
more. Approved by Richard Petty, America’s 
winningest stock car driver and NRI auto- 
motive consultant. Choice of two courses. 
Check card. 


NRI Schools 
McGraw-Hill Center for 
i K Continuing Education 
e e 3939 Wisconsin Avenue 
wi i Washington, D.C. 20016 
" 


Measure heat loss 


[Continued] 


duce it to zero. In fact, it is im- 
portant to keep fresh air coming 
into a house, even if it has to be 
heated, because the comfort and 
health of the occupants demand it. 
One way of gauging whether the 
amount of infiltration in your home 
can be reduced without sacrificing 
comfort is to see how many changes 
of air per hour it represents. 

It takes about 0.018 Btu to heat 
one cubic foot of air one degree 
F. From this fact, you can work 
out the volume of air (Vin) that 
infiltrated your home during the 
experiment from the equation 

Qine = 018 x Vin x (Tin — Tone) 
where Qiu is the difference be- 
tween heat input and conduction 
loss that we talked about earlier. 
If you divide the volume of air that 
infiltrated your home per hour by 
the volume of your living space, 
you get the number of times the air 
is “turned over” each hour. In gen- 
eral, a turnover rate of one per hour 
leads to complaints of stuffiness, 
while a rate of two per hour is con- 
sidered optimum. If your turnover 
rate is greater than three or four 
per hour, you are probably bring- 


ing in more cold air than you need. 

You've measured your walls and 
windows, spent a couple of hours 
running the infiltration experiment, 
and are sitting down with the re- 
sults. What can you do about lower- 
ing your heat bills? The answer to 
this question depends on how your 
experiment turns out, but the gen- 
eral idea is to find the avenue of 
attack where the amount saved on 
fuel will pay back the cost of up- 
grading most quickly. 


Putting it together 


A quick glance at my conduction- 
loss figures shows that a lot of 
heat is going into the crawl space 
through the uninsulated floor, and 
a lot is also going out through the 
windows. Would I be better off 
investing in storm windows or in 
fiberglass for the floor? 

If I put 314-inch fiberglass under 
the floor, the R-value would go from 
about 2 to about 13, and the heat 
loss would go down to 2200 Btu/hr, 
a saving of around 4000 Btu/hr. At 
my winter rate of 2.7¢/kWh, this 
would correspond to a saving of a 
little over 3€ per hour, or about 


50e per 16-hour heating day. If I 
bought 650 sq. ft. of fiberglass at 
15€ per foot, it would cost $97.50, 
so I could expect the fiberglass to 
pay for itself in a little over one 
heating season. 

The expected savings from a 
storm window would depend on 
which room it was in, but take a 
12-square-foot single-glazed down- 
stairs window as an example. 
Changing the U-value from 1 to 
0.4 in such a window will result 
in changing the heat loss from 360 
Btu/hr to 145 Btu/hr—a saving 
of 215 Btu/hr, or 0.15¢/hr. This 
amounts to about 70¢/month, so it 
would take 21 heating months to 
pay for a $15 storm window. With 
a payback time of four to five years, 
then, the storm window is not as 
good an investment as the insula- 
tion, particularly since the infiltra- 
tion is within the acceptable range. 

On the other hand, if the experi- 
ment had turned up an infiltration 
rate of five or six turnovers per 
hour, the storm windows would be- 
come more attractive because they 
would act to reduce infiltration as 
well as conduction losses. B] 


How | analyzed my home 


My home, near Charlottesville, Va., measures 18 by 36 feet, 
with a low-pitched roof, no attic, and an unheated crawl space. 
R-values for the outside surfaces of the house are: 


Surface Construction R-values 
Roof 1/4" drywall ceiling, Joists: 72 ft of 
2x10 joists, 9” fiberglass R = 0.45 + 1.25 x9 
insulation, V2" plywood + 0.62 + 0.44 = 
plus asphalt shingle 12.7 
Fiberglass: 648 ft 
R—0.45 + 30+ 
0.62 + 0.44 = 31.5 
Floor 1%” plywood deck, half 324 ft 
carpeted, half wood R=14+1.23= 
flooring 2.6 
324 ft 
R=14+07=2.1 
Walls, 14" drywall interior, Upstairs: studs 71 ft^ 
(exclusive 2x4 studs with 314” of R = 0.45 + 4.4 + 
of win- fiberglass, V2" plywood 0.62 + 0.78 = 6.2 
dows and sheathing, 5" exterior 642 ft of 
doors. l d sheathi 
oors) plywood sheathing R= 0.45 +11 + 
0.62 + 0.78 = 12.8 
Downstairs: studs 65 
ft of R = 6.2 
586 ft of R = 12.8 
Windows Wood windows, some Upstairs: 60 
thermopane, some with 0.4,91ffU=1 
storm windows, some 
single-glazed Downstairs: 72 ft U 
= 0.4,96 ft U=1 
Doors 2” wood 45 f? R=2.5 
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For the purposes of this experiment | used an electric base- 
board heating system. As is our usual daytime practice, the up- 
stairs thermostats were set to keep the temperature in the un- 
used rooms at 50* F, while the downstairs living area was held 
at 65* F. By walking around the house during the hour that 
each experiment was in progress, | was able to compile a rec- 
ord of how long each baseboard heater was on. Multiplying the 
rating of each heater by the time it was on then gave me the 
kWh pumped into the house by that heater. For example, a 
2-kW heater that was on for 30 minutes was reckoned to have 
delivered one kWh during the experiment. 

The average outside temperature during the hour was 35° 
F, while the average crawl-space temperature was 42° F. From 
these temperatures and the R-values calculated above, we can 
get the heat loss through each surface. Note that since the 
upstairs and downstairs are at different temperatures, they 
must be handled separately. 


Temperature 
Surface difference (^F) Heat loss (Btu/hr) 
Floor 23 6400 ` 
Roof 15 393 
Walls: upstairs 15 922 
downstairs 30 1687 
Windows: upstairs 15 1725 
downstairs 30 3744 
Doors 30 540 
TOTAL 15,400 


During the hour, the baseboard heater delivered a total of 
7.1 kWh to the house, or 24,100 Btu. This means that about 
8700 Btu went to heating infiltrating air. Since half of the 
air is heated to 50° F and half to 65° F, the volume of infil- 
trated air is given by 8700 = 0.018 (30 + 15) Vin or Vin = 

2 
21,500 ft". Since the volume of living space is 10,368 ft’, this 
corresponds to 2.1 turnovers per hour, which is within the 
acceptable range.—J.T. 


The test results are in! 
JeepPickup _. 
proved superior!Z 


*- Jeep proved superior to Ford, 
Chevy and Dodge in a test of 
automatic 4-wheel drive systems. 


In an independent test of the leading 
4-wheel drive pickup trucks, Jeep Pickup 
with Quadra Trac” proyed, that in normal 
" automatic, it had the best traction of the 
g” - , automatic 4-Wheel drive systems tested. 

Better than the systems of Ford, Chevy 
> - or Dodge? 4 
i - See your Jeep dealer for the test-re- 


way gt 3 sults or send the coupon to Harry Allen, 

2 c E x i: Y Jeep Corp., 27777 Franklin Road, South- a 
MAR porao jauponortaction field, Mich. 48076. Don't buy a Ford, 
P m slippery mud! omloose sand! Chevy or Dodge until you read them. If 
e "icm you want the best traction, you want 


Southfield, Michigan 48076 


Jeep Corporation, a subsidiary 
of American Motors Corp. 


"M Jeep 
` WeWwrote the book. — 
Da E onde wheel drive. 


The artof weatherproofing 


your house with 


weatherstripping 


Part 1: Doors 


By V. ELAINE SMAY 
PHOTOS BY A. J. HAND 


If all the gaps around your exterior 
doors, all the cracks around your 
windows, all the crevices around 
kitchen and bathroom vents, room 
air conditioners, basement win- 
dows, and garage doors were 
lumped into one area, they would 
probably add up to a pretty big 
hole in your house. Spread around 
as they are, however, it’s easy to 
forget just how much warm air 
escapes through these spaces in 
winter and how much cold air gets 
in. During the air-conditioning sea- 
son, the reverse happens—with the 

Continued 


Weatherproof thresholds can seal the 
crack at the bottom of your doors. Photo 
at left shows four kinds; profiles above 
illustrate their use: 1) Aluminum thresh- 
old from Climaloc has vertically adjust- 
able vinyl insert for snug fit. 2) Steel- 
and-vinyl unit (United Industries) is 
notched to fit door frame. 3) Bumper 
aluminum/vinyl threshold (Climaloc) 
makes contact with face rather than bot- 
tom of door; keeps out driven rain. Re- 
placement vinyl strips available for all. 
4) Two-piece set from Pemko puts vinyl 
strip on door bottom where it's not in 
foot traffic. Drip cap sheds rain. 
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© 1978 8.) REYNOLDS TOBACCO CO. 


“There's only one reason I ever 
smoked. Good taste. 
“So when I switched to low tar, 
I wasn't about to give that up. If you 
% don'tsmoke for taste 
what else is there? 
“But there was all 
that talk about tar. 
“Unfortunately, most low 
tar cigarettes tasted like nothing. 
Then I tried Vantage. 
“Vantage gives me the taste 
, Lenjoy. And the low tar I've 
“, been looking for.” 


Ua A Hr 


Vince Dougherty 
Philadelphia, Pa. 


and Vantage 1005. 


FILTER 100's: 10 mg. "tar", 

0.8 mg. nicotine, FILTER, 

MENTHOL: 11 mg. "tar", 0.8 mg. nicotine, 
av. per cigarette, FTC Report MAY ‘78. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


WE’VE BEEN BUILDING 
EVINRUDES 
70 YEARS. 


IT TAKES THAT LONG 
TO MAKE M 
THIS GOOD. 


Modern outboards, like 30 mpg 

automobiles and Mach 2 jet liners, 
didn’t just “happen.” They evolved, 
part by part, out of years of pains- 
taking product development. 
70 years ago, Ole Evinrude built 
the first commercially successful 
outboard. The motor succeeded and 
the company prospered because it 
was engineered right. 

We've never forgotten that lesson. 

Today, Ole Evinrude's single-cyl- 
inder 14 hp outboard has become 
a line of 22 outboards, from a tiny 
2 hp single to a mighty 235 hp V-6. 

As the need and uses of boating 
power have grown over the years, 
the technology has grown with it, 
from the early iron Evinrudes to the 
quiet, compact, lightweight, sophis- 
ticated electronically-timed, pulse- 
tuned Evinrude motors of 1979. 

For 1979, we're adding still an- 
other Evinrude motor to the line — 
a compact, new high-torque "100". 

We still build Evinrude motors the 
way Ole Evinrude taught us to build 
them —the best we know how. 

After 70 years of pioneering, 
nobody knows how better. 


1909 
1% hp. 13.52 cu. in. 
9.01 cu. in. per hp 


1979 
235 hp. 149.4 cu. in. 
.63 cu. in. per hp. 


se 


Fix the unfixables. 
The Pop brand Rivetool. 


Everything you couldn't fix before, now you can. Fast! The 
'POP'* Rivetool from Bostik fastens metal to metal. Leather to 
metal. Leather to leather. Tighter than you could ever get with 
a screw or nut and bolt. And the rivet locks automatically 
so you can work from just one side in places where 
other fasteners can't work at all. The ‘POP’ Rivetool 
fastens material that nails, screws, nuts and 
bolts, and glue won't. So things 
ù you couldn't put together 
go together now. 


An EMHART Unit 


Who says the t dist 


between two points has to b 


Install your own spiral stairs! 


$295 


traig 


Handsome and dramatic. 
Space-saving and rugged. 


Complete instructions included. 
No special skills or tools 
needed. Stock kits cost as little as 
«Mylen Industries — (s14 739-8486, (212) 585-6767 
ERE] washington Street, Peekskill, N.Y. 10566 


Send for brochure: 


Showroom: Daily 9-5, Thur. 'til 9, Sat. 'til 2. ® Design service available 
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Door-bottom seals are easy to install: 
5) Rigid vinyl strip has flexible vinyl seal 
that drags on threshold as shown. De- 
flect-O and Portaseal make these; Stan- 
ley makes a wood-and-vinyl unit. 6); 
Aluminum and reinforced-rubber door 
sweep (Climaloc) butts against thresh- 
old, as does 7) aluminum-and-felt unit 
from Macklanburg-Duncan. All have 
slotted screw holes for easy height ad- 
justment. 8) Brass door shoe (Kel-Eez) 
slides on door bottom. Door clearance 
must be 3/16 in.; shim can be used. 


same effect: higher-than-necessary 
utility bills. 

The Canadian Department of 
Energy, Mines, and Resources re- 
ports that up to 25 percent of a 
home’s heat loss may be due to 

Continued 


Only with Astro-Trimmer is it possible to 
lose over 3 full inches from your waistline in just one day! 
The world’s fastest Waistline Reducer 


ASTRO-TRIMMER: 


GUARANTEED TO REDUCE YOUR WAISTLINE 
2 TO 4 INCHES IN JUST ONE DAY 
-WITHOUT DIETING- 


OR YOUR MONEY BACK 


FRED MASTERS 


“No matter what I tried- 
dieting, exercise-I was never able to 
rid of the roll of excess inches aroun 
my midsection. Then Astro-Trimmer 
came along and reduced my waistline 4 
full inches-from 3812 to 342 inches- 
in just one day without dieting. And 
even now, 5 months after my initi fal pro- 
gramthe inches have never come back!” 


~ 
BEFORE NANCY BLAIR 
os "| wouldn't have believed the 
e inches could come off so fast 
-over 7 full inches from my a 


waist and tummy-in just 
three 10 minute sessions withthe Astro-Trimmer. 
It really shaped up my figure - | just couldn't be 
more thrilled!” 


HERE IS HOW IT WORKS: 


Timmer movements — 
just about 10 minutes 


Startling discovery—the Astro-Trimmer has got to be the 
most sensationally effective and the most fun to use slender- 
izer of all time. Its totally unique design consists of a double 
layered belt: a soft nonporous inner thermal liner which wraps 
completely around your mid-section producing a marvelous 
feeling of warmth and support-and a sturdy outer belt that 
attaches you to the super duo-stretch Astro-Bands which 

ou hook to any convenient doorway. These duo-stretch 

ands enhance your slightest movements and transmit their 
effect-greatly magnified—directly to the inner thermal liner 
of the belt to produce an absolutely unequalled inch-reduc- 
ng effect. Men and women from 17 to 70 are achieving sen- 
sational results from this ultimate inch-reducer. 


How many excess inches can I lose with the Astro-Trimmer? 
How many excess inches do you have? As you can see many 
users are losing 3, 4 or even more inches from their waistlines 
the very frst day Not everyone will do this The degree of inch 
loss will vary with individual body response. However, this 
matchless body shaper melts excess inches off the waist, 
abdomen, hips, thighs with such amazing speed that f you do 


Dot lose 2 to 4 inches from your waistline without dieting in 
d, Mu Du Aso Thra ang 


PATENTED — @ copyright Astro-Trinmer 1978. 
Highway ana Calendar Road Arroyo Grande CA 93420 


4 


JIM CHANDLER 

“When I first got my 

Astro-Trimmer, reduced 

my waistline 5% inches, 

from 39" to 3344""= 
3 inches the vei 
first day. Now, 

I get too busy to 

use it for afew 

weeks, it's great 

to know I can 

gl Trimmer, 

zap 3 inches 

off my waistline 

in10 minutes and 

look my best and 


trimmest the very 
same day.” 


CHUCK POPE 


“When I found my waistline mea- 
sured nearly 40 inches, I realized I 
had to do something about it: The 
trouble was nothing | tried, including 
diet, helped-until | found Astro- 
Trimmer. Then, incredibly, in just 3 


quick ten minute sessions | reduced 
my waist over 5 inches, down to 34 
inches, with no dieting. Andeven 
j now, 2 months after my ini- Pa 
s tial program velim waist- 
BEFORE n (arae ata 
ORDER NOW FOR A E 
SLIMMER, TRIMMER 
WAISTLINE THIS 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ...and 
SO CAN YOU! 
Make and sell your own 
Ornamental Concrete items. j 
Rush $5.00 for Book T Fi 
about Aluminum Molds s 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00 CONCRETE MACHINERY COMPANY ; 


Today To > P. 0. BOX B99. HICKORY, N. C. 28601 


Weatherstripping 


The Koenring Reddy Heater. A 
ri 


portable, oil-fired heater that de- 
liversefficient, economical warmth. 
Enough for most garages, work- 
shops, sheds or other unheated 
buildings. For just pennies an hour. 
It operates on low-cost kerosene or 
#1 fuel oil. Lightweight and easy to 
use.* Plug into any standard elec- 


trical outlet for instant heat. 

There's a full line of Reddy 
Heaters, from 30,000 to 150,000 
Btu output. The Koehring Reddy 
Heater. Earthly work revolves 
around it. 

See your local hardware or home 
center today, or write Dept. AD for 
more information. 


*Use only in accordance with manufacturer's instructions. 


KÈ KOEHRING. 


ATOMASTER DIVISION 
BOWLING GREEN, KENTUCKY 42101 
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DOOR STOP 


Sides and top of door can be perma- 
nently weatherstripped with spring me- 
tal: 9) U-shaped brass (Kel-Eez) has 


nailing flange on one edge; springy 
curved surface snugs up against door 
perimeter. 10) V-shaped bronze (Mack: 

lanburg-Duncan) fills larger gaps. Jim, 
Walter makes a V of aluminum. 


excess infiltration around doors, 
windows, and other cracks. Drafts 
not only cost money, they also 
make you feel chilly. And that may 
cause you to turn up the thermo- 
stat and burn even more fuel. 

Now the good news. Closing all 
these gaps is fairly simple. And it 
can be very cost-effective. The De- | 
partment of Housing and Urban 
Development figures that to seal.a 
typical house would cost from $75 
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When"the last battery 
your car will everneed” 
is more than you need. 


The JCPenney Battery is the most powerful battery you can buy for your car. 
But its not the only JCPenney Battery you can buy There are alternatives. 
Three very powerful ones. The JCPenney 3, 4, and 5 Year Batteries. Each one has 
power to spare. Each one has an incredible warranty. So now you can 
choose the power you need and the price you want to pay. The JCPenney Family 
of Batteries. They're in a class by themselves. 


315 Amps (Group Size 24) 
Cold Cranking Power 


$37.00* 
Limited 3 Year Warranty 
THIS BATTERY IS WARRANTED. 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
3 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK 
e If it fails during the first year—we will 
replace it free, e If it fails during the 
2nd year, we will allow $20.00 towards the 
purchase of a new battery. e If it fails 
during the 3rd year, we will allow $10.00. 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney store for service. 


410 Amps (Group size 24) 
Cold Cranking Power 


$47.00* 


Limited 4 Year Warranty 

THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

4 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK. 

e if it fails during the first 2 years—we 

will replace it free. e If it fails during 

the 3rd year, we will allow $20.00 towards 
the purchase of a new battery. e If it fails 
during the 4th year, we will aliow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney store for service. 


500 Amps (Group size 24) 
Cold Cranking Power 


$55.00* 


Limited 5 Year Warrant 

THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 

5 YEARS WHEN USED IN 

YOUR PRIVATE CAR OR TRUCK. 

© If it fails during the first 3 years—we 

will replace it free. e If it fails during 

the 4th year, we will allow $20.00 towards 
the purchase of a new battery. e If it fails 
during the 5th year, we will allow $10.00 
towards the purchase of a new battery. 
Just return it with proof of purchase to the 
nearest JCPenney store for service. 


The JCPenney Batteries 


The Full Line of Maintenance-Free Batteries. 


©1978 JCPenney Co., Inc. 


“Prices slightly higher in Alaska, Hawaii, and Puerto Rico. 


SPLITTER 


22,000 LB. FORCE 

INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT. 1010 
6901 S. Yosemite, Englewood, Colorado 80110 


PHONE 


RECORDING 
ADAPTE 


Record incoming and outgoing calls automatically with 

this all solid state unit connected to your telephone 

jack and tape recorder, Tape becomes a permanent 
your memory to recall im- 

portaat Gals pesiar an pers! els Esty 

installed. No extra monthly peoe OMS. FOC Approved 


AMAZING ELECTRONIC 
MICRO MINI MIKE: 


Qty. dise. avail. AMC SALES, Dept. C, 
z- St, Box $28, Downey, CA $0241. 


you can stop hunting 
around for a quality 
outdoor boot 
this is it! 


Z^. WOOD n stream 
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REPLACEMENT 
MT DOOR STOP (12) 


FRAME 


Door-stop seals with wood frames can 
be finished to match door frame. Vinyl 
gaskets in these examples (Portaseal) 
are glued into channels of frames for 
durability, 11) Add-on seal can be quick- 
ly nailed to present door stop (or used 
around windows). 12) Replacement door 
stop requires that old one be removed. 


to $105. Yearly savings in heating 
costs, in all but the warmest 
regions of the country, should 
range between $40 and $100. If you 
have air conditioning, your summer 
savings will probably range from 
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What's so hard about building 
a Heathkit product? 
> | RU 


i 


ALL THE PARTS ARE INCLUDED — even solder — so all you need 
are a soldering iron, wire cutter, pliers and a screwdriver! 


JUST PICK A KIT... ANY KIT SE [cS S RS jig 
Whether you're a beginner or e il um 


an experienced kit builder, t i / 
/ 


you'll find it's easier than 
you'd dreamed! .— 


STEP-BY-STEP, CHECKING AS YOU GO — 
you can't go wrong when you do one 
step at a time and double-check your 
work! 


AND TO THINK YOU BUILT IT YOURSELF! it's 
ONE LAST CHECK that all the connections are a great feeling. You saved money — you en- 
made right, and you're ready to turn it on... joyed it— and you ended up with a great, 
and hand-crafted product! 


You can start right now 
Sendforyour aM 


EDITION 
96 BIG, 
COLORFUL 


HEATHKIT CATALOG 


Read about nearly 400 money-saving, easy-to-build 
electronic kits — stereo, color TV, clocks and weather 
instruments, auto and aircraft accessories, Amateur 
Radio Equipment, Personal Computer Systems and Please send me my FREE Heathkit Catalog. 
much more! l1 am not on your mailing list. 


Fill inthe coupon ios 
and mail it today Acero 


Heath Company, Dept. 016-460 
Benton Harbor, MI 49022 


Schlumberger 


OR bring the coupon to your nearest Heathkit Elec- City. State. 
tronic Center (Units of Schlumberger Products Corpor- 
ation) where Heathkit products are displayed, sold and CL-667 Zip. 


serviced. Check the white pages of your phone book 
for the store nearest you. 


Weatherstripping 


[Continued] 


Door-stop seals with metal and vinyl 
frames are also available. Slotted nail 
or screw holes allow accurate adjust- 
ment along door perimeter. 13) Alum- 
inum strip from Pemko comes in alum- 
inum, dark bronze, or gold colors. 14) 
Rigid vinyl frame with flexible vinyl 
gasket installs with nails (Portaseal). 


POPULAR SCIENCE 


Super seals: 15) Magnetized door sets, 
similar to refrigerator-door gaskets, have 
aluminum and magnetized-vinyl strips 
for door stop that grip magnetized tape 
on door face (not needed on metal 
doors). 16) Spring-loaded vinyl strip 
adjusts to temperature, humidity, ac- 
commodates warpage. Both Climaloc. 


$67 to $167 a year, according to 
HUD. As a bonus, you'll probably 
shut out a lot of dust and noise, 
and stop any rain or snow leaks. 

Caulking [PS, Sept. '74] and 
weatherstripping tape can quickly 
take care of gaps around vents, air 
conditioners, and other such open- 
ings. But to seal the joints between 
surfaces that meet and move rela- 
tive to each other—like doors and 
windows—you'll need weatherstrip- 
ping. 

There are many weatherstripping 
products on the market. Just about 
any is better than none at all. Felt 
strips, closed- and open-cell foam 
tape, usually adhesive-backed, are 
inexpensive, available in various 
sizes, and easy and quick to install. 
But they are temporary solutions. 
If you want long-lasting weather- 
stripping, look for metal, vinyl, or 
combination products such as we 
show on these pages. This is not a 
complete guide to all that's avail- 
able, however; that might take an 
entire issue of PS. The products we 
show are intended to suggest the 
range of approaches to various 
problems. A trip to your hardware 
or home center will introduce you 
to the variations available locally. 
This month we cover door weather- 
stripping. Next month we'll show 
you products for windows, storm 
windows, and garage doors. us 


MANUFACTURERS MENTIONED: 
Climatoc, RCR Limited, 2295 Metropole, Lon- 
ueuil, Quebec, Canada; Deflect-O Corp., 
"Indianapolis. IN 46250; Jim Wate 
ter Corp., Box 22601, Tampa FL 33622; Kel- 
Eez, Box 8114, Akron OH 44320; Macklanburg: 
Duncan Co., Box 25188, Oklahoma City O 
73125; Pemko Mfg. Co., B 6, Emeryville 

CA 94662; Portaseal, Inc., Box 1203 

town NJ 07960; Schlegel Corp., Box 
hi Y 14692; Stanley Hard 

New Britain CT 06080, 

dustries, Inc. 208 S. La Salle St. 


Door-sealing kits contain all you need 
to weatherproof a door. This from Schle- 
gel includes 17) polypropylene pile door 
sweep, 18) Polyflex adhesive perimeter 
seal (in black, beige, white), and 19) 
polypropylene pile corner seals. 


Do something nice 
for your Chevy. 


If you want to do something nice for your Chevy, do what one out of three Chevy owners do. 
Tàke out the plugs your Chevy came with and put in a fresh set of Champions at least once a year. 
Why the switch? 

Well, maybe you'd like to go with a leader. (Champion is the world's 
No. 1 selling plug.) Or maybe you're impressed with the fact 

that Champion wins more big races than any other plug. 

Or maybe it's because you know that Champion is the spark plug 
specialist, and makes a plug that's exactly right for your Chevy engine. 
And by the way. We'd like to send you our new Champion " 
Tune-Up Guide. (Offer not available in Canada.) V 
It includes helpful information on maintaining your car, plus 
a maintenance log, a mileage calculator, and more. Just send 
$1.00, plus your name and address to “Tune-Up,” Box 190, 
Dept. M, Toledo, OH 43661. 

Remember. Your Chevy might not come with Champions. 
But it sure goes with them. 


You cant buy 
a better plug. 


Champion Spark Plug Company “Toledo, Ohio 43661 | 
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PS|Whats News 


Okazaki, Japan 
A shower of sparks spurts from the 
machine in front of me. Looking 


around, | can see only one workman, 
and he is some 50 feet down the line 
staring at a panel of gauges, dials, and 
knobs. | am watching an automated 
welding machine bond a unitized auto 
body together from three subassemblies 
with no help from human hands. 

Up to this point, what | have seen at 
the Okazaki plant of Mitsubishi Motors 
is not too different from many other up- 
to-date auto-assembly plants. Ordi- 
narily, workmen would now move in 
with hand-operated electrodes to com- 
plete the job—make welds in parts of 
the assembly inaccessible to the ma- 
chines’ electrodes. At Okazaki, comput- 
er-controlled robots finish the work. 


Humanoid welds 


It's an eerie sight to watch. Fully 
articulated arms snake out of their 
niches from four sides, find their way 
under and around obstructions, clamp 
precisely at a predetermined spot— 
and ZAP, it's welded. The electrodes 
move over a couple of inches and 
make another weld. Maybe the next is 
Six inches away, and for the next it 
may have to dodge an obstruction. 

The whole process is over in less 
than a minute; the humanoid arms 
return to their niches and slump down 
until they get their next cue. 

“We have found that we need fewer 
welds using the robots than when the 
welds were made manually," my engi- 
neer guide told me. “The robot never 
forgets, or makes a faulty weld, or 
Skips a spot. In one case where we 
scheduled 15 spot welds by hand, our 
tests showed that nine robot welds 
gave us a stronger bond." 

Mitsubishi Motors claims that the 
Okazaki plant of the Nagoya Motor 
Vehicle Works is "the world's most up- 
to-date automobile production plant." | 
wouldn't argue with that claim al- 
though | have not seen all the other 
production plants in the world. 

Early in my trip through the plant, | 
had the persistent feeling that it must 
be tea-break time because | saw so few 
workmen, We started where flat sheets 
of steel were fed into a stamping press 


and ended our tour where finished cars 
were driven away. In between was a 
continuous, highly automated line. Mit- 
subishi says 75 percent of the opera- 
tions are automated. 

The cars | was following through the 
production line were Chrysler's new 
captive imports, the front-wheel-drive 
subcompacts Ed Jacobs writes about 
starting on page 124 of this issue. In 
the U.S. they are called the Plymouth 
Champ and the Dodge Colt Hatchback. 
After his test drives, Ed says these just 
might be the sleepers of this year's 
lineup. | agree. And for more reasons 
than you can find on a test track. 

| was impressed by the hidden quali- 
ty features | saw being built in where 
they don't show. For example: Corro- 
sion protection includes an overall 
electrodeposited coating plus  zinc- 
plated steel for important structural 
members and the cavity of the side 
sills. Anti-rust coating material is 
injected into inaccessible enclosed 
spaces, The underneath of the front 
fender is totally covered with splash 
shields. A double fire wall has sound- 
insulating material sandwiched  be- 
tween the panels. 

After the plant tour, | had the oppor- 
tunity to drive the new cars at the 
Okazaki Proving Grounds. This facility 
includes a 2.4-kilometer, banked, high- 
speed oval track, an assortment of test 
roads, and a cross-country handling 
course. My first drive was in a Dodge 
Colt Hatchback with the optional 
1600-cc MCA Jet engine [PS, May] 
and the Twin Stick transmission. | was 
particularly interested in trying the 
transmission because it seemed like 
such a simple and obvious way to 
allow a driver to match optimum 
engine rpm to the road load. No doubt 
you will see more car makers offering 
new transmission designs as engines 
get smaller and the search for a few 
more mpg becomes more demanding. 
An_ infinitely variable transmission 
[PS, Dec ‘76] would give the best effi- 
ciency, but with the choice of eight 
forward speeds afforded by this 2x4 
transmission, they come close. 

With the input gear selector in the 
performance range, | eased onto the 
high-speed oval and went up through 
the gears to about 60 mph as | was 
entering the first high-banked turn. 


With a quick clutch release, ! snapped 
the short range-shift lever to high ratio 
and continued accelerating. Coming 
out of the turn ! was doing about 80 
mph and the little four-cylinder MCA 
Jet engine seemed to be loafing. 


Precise handling, crisp feel 


| made a couple of high-speed laps 
trying various gear combinations. All 
gears, including the input set, are 
beautifully synchronized and the shift 
has a crisp, positive feel. Continuing 
through the handling course and rough 
test roads, | found the handling well- 
controlled and precise with no sur- 
prises when the car was pressed hard. 
Several panic stops from 60 mph 
showed the brakes carried proper 
authority with no loss of control. 

The rough-road ride was surprisingly 
agreeable for a subcompact. All four 
wheels are independently sprung with 
a strut suspension in front and a 
unique U suspension with trailing arms 
in back. The rocking-horse motion 
characteristic of most short-wheelbase 
cars when you hit a W bump is almost 
completely absent. 

Steering effort is very low for a 
front-wheel-drive car. The engineers 
have reached a happy compromise in 
arranging the front-end geometry to 
minimize one bugaboo of front drive— 
the tendency to tuck in when making a 
turn with power off. With most front- 
drive cars, if you back off on the throt- 
tle while you are taking a curve, the 
car will tend to tuck into a tighter turn 
without the steering wheel being 
turned. 

I found the driving position quite 
comfortable with plenty of room for my 
long legs. And the designers have 
avoided one of my pet hates in many 
subcompacts: pedals too small, too 
close together, and set over toward the 
center of the car so they are out of line 
with your natural body position. 

Although my driving test was all too 
brief, | got the feeling that | could 
happily drive this little Colt all day 
without complaint. 


Glad oet 


Editor-in-Chief 


OCTOBER 1978 | 89. 


Moon science 


How Apollo is still changing 
everything we ‘knew’ 


The Apollo rocks reveal evolution in lunar science gathe hinking is absolutely gone. The 
a tumultuous history AE FARASE a Ea dra m 


" r the first astronauts or The new moon, those facts now 
and an amazingly close kin 


t barren terrain, scientist indic 


i is a surprising place 
ship with Earth can look at the results of the Apol Among Apollo's discoverie 
lo program and see that an historic * Earth and moon are so closely 
By JAMES SCHEFTER upheaval has taken place elated that they undoubtedly 
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Footprints left on the moon can't speaking utter nonsense about the formed from the same bubble of 
be seen from Earth, even with the moon," says Dr. Gerald Wasser ilactic gas 
strongest telescope. The shattered burg, the outspoken, free-thinking * Lunar chronology is now firm 
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mineral distribution on the moon is 


so unusual that scientists now 
speak of it as a rich storehouse for 
raw materials. 

* Moonquakes still occur and 
the moon undoubtedly has a mol- 
ten core. 

* Meteors continue to strike the 
lunar surface, but most of them are 
“fluff balls” and the number reach- 
ing the Earth's surface may be just 
10 percent of pre-Apollo estimates. 

As those and other discoveries 
bring the moon into sharper scien- 
tific focus, lunar investigators 
stress how much they've learned. 
"We didn't know anything about 


the moon before Apollo 11," says 
Dr. James Arnold of the University 
of California at San Diego. 

That’s only a slight exaggera- 
tion. Arnold, Wasserburg, and the 
hundreds of other lunar specialists 
knew a little. They knew that the 
lunar crust was not green cheese 
and that it was pocked with cra- 
ters. The Surveyor program had 
proved that a spacecraft could land 
on the moon without sinking into 
dusty oblivion. But except for its 
grossest physical characteristics— 
size, shape, mass, density, and 
orbit—the rest of the moon was a 
mystery. 


Glittering treasure from the lunar 
"seas," two microthin slices of mare 
basalt reveal their composition under 
polarized light. Both samples are mostly 
silicates—complex salts made from oxy- 
gen and silicon bonded to various met- 
als. The big, stubby crystals in the upper 
sample are olivine—an iron-magnesium 
Silicate. The banded crystals in the 
lower sample are plagioclase, a calcium- 
aluminum silicate, and the colored crys- 
tals are pyroxene, a silicate blend of cal- 
cium, iron, and magnesium. Both rocks 
were spewed forth in ancient volcanic 
eruptions—about 3.3 billion years ago 
(top) and 3.7 billion years ago. 


The questions tantalized Earth- 
lings almost from the beginning of 
civilization. The more learned 
scientists became, the more they 
argued. Lunar origin was a particu- 
larly knotty subject. Was the moon 
some planetary or galactic stray 
captured by Earth when it wan- 
dered too close? Was the moon torn 
from Earth through some cataclys- 
mic event? Did it form concurrent- 
ly with Earth, or just nearby? 

Other questions were equally 
puzzling. Is there life on the moon? 
What's the chemistry? Are the 
craters from volcanoes or meteor 
impacts? What's behind the dark/ 
light patterns we see? 

No one knew. 

Then the trickle of samples that 
began with Apollo 11 led to a flood 
of new, and surprising, information 
for scientists to digest. On six lunar 
missions, from July, 1969, to De- 
cember, 1972, a dozen astronauts 
walked on the moon. They brought 
back 843.5 pounds of rock, dust, 
and deep-core samples. They took 
more than 15,000 photos, And they 
set up five nuclear-powered science 
stations that transmitted data long 
after the last astronaut was gone. 


Pulling the plug 

Now the stations themselves are 
dead, victims of a budget-tighten- 
ing bureaucracy. The man who 
turned off the moon spreads his 
palms in a helpless gesture and 
measures his words. 

“It was an incredibly bad deci- 
sion,” Dr. Gary Latham says tight- 
ly. “When I pushed the buttons to 
send the final commands, I had a 
giant lump in my throat." 

Until then, the ALSEP (Apollo 
Lunar Surface Experiments Pack- 
age) units had been transmitting 
data on seismology, temperatures, 
the flux of particles from the sun, 
magnetic fields, and much more. 

Latham, a respected seismologist 
who continues his research from a 
University of Texas laboratory in 

Continued 
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Galveston, 30 miles south of the 
Johnson Space Center, fought the 
decision to shut down the stations. 

“In terms of planetary dynamics, 
we can probably view the moon as 
a good guide to the future of the 
Earth,” he argued in a letter to Dr. 
Noel Hinners, head of the Office of 
Space Science at NASA headquar- 
ters. “The Apollo program will be 
viewed by future historians as the 
greatest single impetus to the geo- 
sciences that ever occurred.” 

Latham lost. 

“We just weren’t getting our 
money’s worth,” Hinners says. The 
cost of receiving, recording, storing, 
and eventually analyzing the data 
flow didn’t seem a good invest- 
ment. Instead he transferred some 
funding to the 100 or so teams— 
at NASA installations, universities, 
and other research facilities—that 
continue to study lunar samples, 
photos, and electronic data. 

The judgment on whether Hin- 
ners or Latham was right can't be 
made until the last analysis of 
lunar data is complete. That may 
be decades away. But with the 
immediate battle lost, Latham 
drove north to the Mission Control 
Center on October 1, 1977, where 
he triggered the commands that 
beamed moonward to shut down 
the science stations. 

"In that moment, our grand 
lunar experiment ended, not only 
prematurely, but for some long and 
ill-defined time," he says. “It hurt 
because when you get something 
like that working, you better stay 
with it." 


Meek meteors 


Still, the science stations pro- 
vided volumes of intriguing new 
information during the years they 
transmitted. One of the most cu- 
rious items turned up is the suspi- 
cion that most "shooting stars"— 
those flaming meteors that streak 
across the sky—may not be the 
massive, rocky-metallic chunks sci- 
entists once thought. 

Four of the five stations had 
operational seismometers, recording 
tremors from moonquakes and me- 
teor impacts. But just when you'd 
expect those seismometers to be 
most active, an amazing thing hap- 
pened. 

Nothing. 

"You could go outside and see 
the meteor showers from Earth," 
Latham says with some awe. “But 
they didn't register on the moon." 

"Those luminous tracks across the 
sky, Latham guesses, are the resi- 
due of some ancient comet. “When 
this loose aggregate of grains. hits 
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the moon's 


Like an ancient mirror, 
pitted face reflects what Earth must 
have endured four billion years ago 


the moon, it doesn't generate much 
seismic activity," Latham says. 
""They're fluff balls." 

If that is right, scientists have 
been overestimating—by a factor of 
10—the number of meteorites that 
penetrate Earth's atmosphere and 
reach the surface. "That may ex- 
plain why we've had so little luck 
over the years in finding them," 
Latham conjectures. “Most of the 
trails we see are just dust grains.” 

So much for those science-fiction 
dramas based on dangerous en- 
counters with meteor swarms. And 
so much, too, for a host of moon 
myths that Apollo put to rest. 

“The only area no longer in 
question is lunar biology,” says Dr. 
Michael Duke, curator of the lunar 
sample collection at the Houston 
space center. “There is none.” 

But now the questions are more 
concerned with the “how” and 
“why” of lunar history than with 
the “what.” Apollo’s findings have 
all but settled the questions of 
what happened to the moon in the 
millenia after it formed. Wasser- 
burg’s precise work in age-dating 
lunar samples has turned up frag- 
ments nearly 4.5 billion years old. 
The seismology work by Latham 
and others provides evidence about 
how the moon is layered, and 


when a barrage of massive meteorites 
attacked. Their blows fractured the 
lunar crust, freeing flows of hot magma. 


Arnold’s chemistry work delves 
into what the moon is made of. 

“What we have is a clear-cut 
definition of the lunar time scale,” 
Wasserbug says flatly. 


Lunar life story 


The history pieced together by 
lunar scientists goes like this: 

Condensing out of that solar gas 
cloud, the moon was already a solid 
planetary body 4.45 billion years 
ago, Wasserburg says. That tallies 
with estimates of Earth’s age and 
with meteoritic evidence that the 
solar system formed about 4.6 bil- 
lion years ago. But while wind and 
rain erosion have destroyed any 
clues about what happened on 
Earth, lunar rocks and soils show 
that the moon quickly became a 
distinctly unpleasant place. Short- 
ly after it solidified, the entire 
outer shell melted again. 

“The model now being put to- 
gether supports the theory that the 
moon’s surface was molten to a 
depth of 60-125 miles,” Duke ex- 
plains. “The moon became a mag- 
ma ocean; the lighter elements 
moved up, and the result was a 
layering effect.” 

The enormous energy needed to 
melt a moon could only have come 
from two sources—radioactive ele- 


face, Hadley Delta Mountain, like all 
moon peaks, floats in the thick lunar 


ments such as aluminum-26 that 
generate intense heat as they de- 
cay, or a torrential rain of plane- 
tary debris that pummeled the sur- 
face into a molten glob, 

Whichever happened, the molten 
period quickly ended and the 
moon’s outer shell became rigidly 
solid to a depth of 60 miles or 
more. Wasserburg believes that vast 
reservoirs of magma were trapped 
beneath that rigid crust, reduc- 
ing volcanic activity on the moon 
to a trickle for the next five or six 
hundred million years. 


Cosmic barrage 


But they weren’t quiet years. 
The moon—and presumably Earth 
—was bombarded by a steady me- 
teoritic hail that pulverized and 
churned that early crust into grit 
and destroyed whatever distinctive 
features the moon may have had. 

In cosmic terms, it was like a 
long, hard rain. But about 3.95 
billion years ago that rain turned 
into a raging storm. It was, Wasser- 
burg says, the “terminal lunar cata- 
clysm." 

The source of that cataclysm is a 
mystery. Could it be connected with 
the asteroid belt now stabilized 
between Earth and Mars? Did a 
passing comet explode in the orbit- 


crust. The rigid crust grips rocky masses 
like a vise, keeping them from shifting 
as Earth's mountains do. 


al path of Earth and moon? Or did 
the massive bombardment of mate- 
rial, including asteroid-like chunks 
as large as Rhode Island, have 
some yet-unguessed origin? 
Whatever its source, the cata- 
clysm scattered debris widely 
across the face of the moon as it 
blasted out new basins hundreds of 
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miles across and piled up scruffy 
mountain ranges around them. 
Some large chunks hit with enough 
force to crack the crust to depths of 
125 miles or more. And, inevitably, 
some of those cracks tapped into 
magma reservoirs. 

Then the barrage ceased. The 
worst was over by 3.8 billion years 
ago. Random meteors have hit the 
moon in the eons since the cata- 
clysm. But most are pebble-sized 
compared to the mammoth impacts 
then. The largest impact recorded 
by the Apollo stations, Latham 
says, probably was no more than a 


ton and carved out a 300-foot cra- 
ter. That little piece hit the moon 
in 1973. 

With the cataclysm over, an 
epoch of lunar volcanism began. 
Dark basaltic lava oozed up 
through the deep fractures, spread- 
ing out and filling the lunar basins. 
Samples collected from those ba 
sins, or maria, span a 700-million- 
year period that began when the 
cataclysm ended. 

Dr. Farouk El Baz of the Smith- 
sonian Institution was immersed in 
the planning and operation of the 
missions that collected those sam- 
ples. Now he’s studying the thou- 
sands of terrain photos taken by 
astronauts and Apollo’s automatic 
cameras and relating what he finds 
to the chemical and physical re- 
ports on moon rocks. 

“We could see from Earth that 
83 percent of the visible moon is 
light-colored,” El Baz says. “Now 
we know that’s the old crust, and 
that the dark areas, the features 
that make up the face of the ‘man 
in the moon,’ are the lava floods 
that filled in the lowlands and 
large craters.” 

As the basins filled and the lava 
cooled, the impact fractures sealed. 
About 3.1 billion years ago, the last 
crack plugged itself. The moon’s 
lithosphere—its solid crust—hard- 
ened to a depth of about 600 miles. 
That’s nearly 10 times thicker than 
Earth’s crust. 

“That explains the difference in 
activity between the two bodies,” 
Latham believes. “The Earth's 
lithosphere is thin enough to be 
broken and moved by heat cur- 
rents. The moon’s lithosphere is so 
thick, you can’t move it.” 

Noting that the youngest rocks 
found in any lunar sample are 
about 3.1 billion years old, El Baz 
puts it more directly: “The moon 
died a long time ago.” 

In fact, the question of whether 
the moon is alive or dead is a 
matter of interpretation. There is 
no evidence that even one volcano 
has erupted there in the past three 
billion years. And major moon- 
quakes that disrupt the surface are 
also absent. But Apollo’s seismom- 
eters recorded hundreds of small 
quakes—most located deep within 
the moon’s interior. 


A slice of moon 


That data, combined with read- 
ings from the few meteor impacts 
recorded and the lunar modules 
sent purposely crashing into the 
moon, gave seismologists enough to 
put together a lunar model that 

Continued 
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Rubble-strewn edge of Cone Crater 
looks eerily like a bomb site. Boulders 
were blasted loose by the natural bomb 


they think is reasonably accurate. 

“We now view the moon as a sili- 
cate crucible with a molten core,” 
Latham says. 

He and others on the seismology 
team postulate five distinct layers 
making up the moon (see cover 
painting). The first, at least in the 
Ocean of Storms region explored 
by Apollo 12 and the upland Fra 
Mauro region visited by Apollo 14, 
is 30 to 40 miles thick. The top 
thousand feet or so has been 
ground up and turned over re- 
peatedly—gardened—by impacts. 

The next three layers make up 
the lunar mantle. The upper and 
middle mantles are solid, though 
the upper mantle, about 150 miles 
thick, almost certainly melted and 
was formed from materials that 
settled out of the early magma 
ocean. The middle mantle is more 
than 300 miles thick, Latham be- 
lieves, and may be the best exam- 
ple of the primitive stuff that made 
up the moon at the origin. 

Moonquakes occur near the bot- 
tom of the middle mantle, probably 
because the next layer, the inner 
mantle, is partly molten. 

“Our best evidence for melting at 
that depth is that the moonquakes 
occur there,” Latham says. “The 
stresses that cause the quakes con- 
centrate along the boundary layer 
of the partially molten zone.” 

Finally comes the lunar core. 
“Tron sulfide has a low melting 
point and is a good possibility for 
the core,” Latham says. But the 
data, he admits, are not extensive 
enough to make more than a good 
guess. With the science stations 
turned off, that guess is all anyone 
will have for years to come. 

Still the sheer bulk and variety 
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that formed the crater. Thick blankets of 
such debris radiate out hundreds of 
miles from the most massive craters. 


of lunar data collected and ana- 
lyzed in the past decade are chang- 
ing the way scientists view the 
entire solar system. “Think of the 
moon as a small planet,” Latham 
suggests. “Now we know that even 
the smallest planet still has a mol- 
ten or semi-molten core 4.6 billion 
years after it was formed. We can 
no longer talk about Earth as an 
isolated example, but must look at 
it as common. Mars and Venus 
thus should still have molten or 
semi-molten cores." 

At Cal Tech, Wasserburg is bare- 
ly able to contain his excitement 
when he discusses the break- 
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throughs triggered by Apollo. 
“Even the way we think is different 
today,” he says. “Now we talk 
about planetary volcanism because 
we know it exists. We’ve forgotten 
about little green men and lichens 
because we can talk about surface 
chemistry and the interrrelation- 
ship between the moon and the 
planets. 

“This bridge, the moon, 
opened the solar system to us." 


has 


Moon mines 


The surface chemistry that so 
intrigues Wasserburg is certain to 
be the spark that ignites heated 
debates in the years ahead, not 
only among scientists, but at 
NASA, within industry, and even 
in Congress. Two figures in that 
debate will be chemist Jim Arnold 


and Dr. David Criswell from the 
Lunar and Planetary Sciences In- 
stitute in Houston. 

“One of the major results of 
Apollo is that we can now look at 
the moon as a source of materials," 
Criswell says flatly. “Extraction of 
lunar iron and oxygen is possible 
right now.” 

That kind of talk makes budget- 
conscious bureaucrats wince. But 
Criswell isn’t alone. Arnold sup- 
ports his ideas with hard chemical 
evidence, and the movement that 
wants to start now on building and 
populating large space colonies, 
spurred by Dr. Gerard O'Neill of 
Princeton, just keeps growing. 

NASA doesn't dismiss the idea 
completely. The agency is begin- 
ning a major study to pin down the 
economics of mining the moon and 
it has been providing seed money 
to O'Neill for several years. The re- 
sult has been volumes of detailed 
plans on how to live in space. 

But it is the indisputable data on 
the chemistry of the moon that 
keep the subject alive. “The lunar 
crust is mostly a rock that no- 
body—I mean nobody-— predicted," 
says the Smithsonian's El Baz. 
“It’s similar to Earth, but depleted 
in volatile elements, the ones with 
low melting points such as sodium 
and lead." 

What is there surprised every- 
body, Criswell points out. The 
most common element on the moon 
is oxygen—locked in chemical com- 
binations with other elements, but 
accounting for rearly 40 percent of 
the lunar samples by weight. Sili- 
con accounts for 20 percent, with 
aluminum, titanium, and iron com- 
bining for 15 percent. And because 
the moon has been without water 
almost from the beginning, iron 
exists there in pure metallic form. 

"Imagine the possibilities," Cris- 
well says. “Oxygen could be ex- 
tracted for breathing and for rocket 
propellants. Silicon glass manufac- 
tured in the absence of water is a 
much stronger material. Structural 
fiberglasses could be made írom 
lunar ores." 

Perhaps so. But there's much 
work to be done. 

"Lunar utilization is coming," 
Arnold forecasts. "The question is 
when. It may be 100 years or it 
may be 20." 

NASA's Dr. Duke sums it up. 

“We still don't have the detailed 
irformation a mining company 
would require to make a commit- 
ment like that on Earth," he says. 
"We don't know yet how to mine 
and refire on the moon. 

“But we're working on it" Wa 


Fiat Ritmo 


-a new kind of family car 


[^n SA 


Distinctive “‘shield’’ on Fiat Ritmo 
combines bumper, radiator grille, spoil- 
er, and headlight-surrounds. The light- 


Big-car ride, roomy interior, and flat 
floor are built into Ritmo, along with 
these features: 1) rack-and-pinion steer- 
ing; 2) overhead-cam engine; 3) spare 


weight plastic moldings, attached to 
body flanges front and back, will have 
five-mph impact ratings in U.S. version. 


wheel; 4) optional sunroof; 5) split rear 
seat; 6) detachable trunk deck; 7) inde- 
pendent suspension with transverse leaf 
spring. (Note flush door handles.) 


TURIN, ITALY 
Can a family car be too quiet? Yes, 
if there’s not enough wind and road 
noise to blanket only moderate axle 
whine. That's what I thought after 
a 100-mile drive along mountain 
roads near here in the Fiat Ritmo, 
a nippy little front-drive sedan 
with a high-comfort ride, distinc- 
tive looks, and many clever fea- 
tures. 

Roomier and heavier than rivals 
VW Rabbit and Ford Fiesta, the 
Ritmo (Italian for rhythm) is 
soundproofed so thoroughly that a 
gently singing differential could be 
heard at all normal speeds. 

Three basic models are desig- 
nated 60, 65, and 75, after the horse- 
power variations on the transverse- 
ly mounted, overhead-cam engine, 
I drove the 1.3-liter Ritmo 65, which 
should perform like the detoxed 
1.5-liter 75 to be sold in America. 

On the no-limit Autostrada north 
of Turin, as I pushed the Ritmo to 
94 mph, the aerodynamic shape 
sliced cleanly through the air. Ac- 
celeration is brisk, and with a 
manual gearbox, I did zero to 60 in 
13.5 seconds. 

The car clung tight to the hairpin 
bends in the Alpine foothills, with 
little body roll. Its all-independent 
suspension smoothed out corru- 
gated dirt tracks and broken pave- 
ment. Performance in general was 
marred only by spongy gear 
changes. Mileage, Fiat claims, is 28 
mpg on the average. 

The car comes with three or five 
doors, and is billed as a five-seater. 
Luggage space of 10.6 cubic feet in 
the hinged deck expands to 39 
cubic feet with deck removed and 
back seat folded. 

Conveniences inside include a 
single heater dial to set tempera- 
ture and blower speed in one move- 
ment, and a built-in carrier for 
baby’s bottle. 

A five-speed gearbox with fuel- 
saving overdrive top is optional for 
the 60 and 65, standard for the 75. 
The big-engine model also comes 
with a German-built VW automa- 
tic. This is the version being 
groomed for the U.S., where the 
Ritmo is likely to cost about 
$4500.—David Scott 


SPECIFICATIONS (5-door, European model) 
Wheelbase 96 in. 


Overall length 155 in. 
Overall width 65 in. 
Overall height 55 in. 
Curb weight x 2000 Ibs. 
Brakes Disk/drum (powered) 
Staang Rack-and-pinion 
Turns, lock to lock 3.5 
Engine In-line 4, overhead-cam 


Displacement 
Horsepower (DIN) 


1498 cc (91.4 cu. in.) 
75 hp @ 5800 rpm 


Torque 87 Ibs./ft. @ 3000 rpm 
Compression ratio 9:1 
Final drive ratio 3.588:1 
Tire size 145 SR 13 
Fuel capacity 13 gal. 
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Slew-wing 
plane 


-supersonic flight with 
less fuel, less noise 


Pivoting wing (shown both slewed and straight on the AD-1 model) lets the plane fly economically at various speeds. 


Ultimate wing angle of about 60 de- 
grees permits low-drag flight at top 
speeds. The wing is perpendicular to 
Cozy cockpit of AD-1, the first manned for NASA test pilot Tom McMurtry (in the fuselage for both takeoff and land- 
pivot-wing plane, is being hand-tailored seat), who'll fly it next spring. ing, and it pivots as speed increases, 
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NASA's pivot-wing SST was 
on our cover in October ‘72. 
Only a model existed then; 
now there’s a manned version 


By BEN KOCIVAR 


Bonemia, N.Y. 
In a modest aircraft plant on Long 
Island, I recently sat in the unfin- 
ished cockpit’ of what will be an 
unusual fiberglass airplane. This 
40-foot-long single-seater will be 
the first man-carrying slew-wing 
plane, Its 32-foot wing will pivot in 
flight in one piece, the right side 
going forward, the left side back. 

The plane being built, called the 
AD-1, is actually a small-scale 
research version of what may 
become a radically different 200- 
passenger supersonic transport. 
Such a plane would use half as 
much fuel as the Concorde, make 
much less noise at airports, and fly 
faster than sound over populated 
areas without causing audible 
booms. Cruising at about 1000 mph, 
it wouldn’t be as fast as the Con- 
corde. But it would solve some of 
the problems of present supersonic 
planes. 

Stimulator of this NASA project 
is Dr. Robert T. Jones, a slim, soft- 
spoken staff scientist at NASA’s 
Ames Research Center in Califor- 
nia. About 25 years ago, he startled 
friends at a scientific reception in 
Madrid by flying small pivot-wing 
balsa models. Later he ran more 
elaborate demonstrations with a 
five-foot radio-controlled flying 
model [PS, Oct. ’72] and did 
wind-tunnel research. Two years 


Big-time slew-wing, this model of a Boeing concept for a 
two-engine, 250-passenger SST intrigues author Kocivar (left) 
and NASA's AD-1 program manager, Ron Smith. Small model 
represents remotely piloted plane with 22-foot wing that was 
built and flown to verify theoretical and wind-tunnel studies. 


ago, a bigger radio-controlled mod- 
el with a 22-foot wing was flown to 
verify theoretical studies. 

Jones capsuled the concept for 
me. “For subsonic speeds, the wing 
shape that gives the most lift for 
the least drag is a long, thin ellipti- 
cal wing mounted at right angles to 
the fuselage—as you see on most 
conventional airplanes. But as this 
wing shape approaches the speed of 
sound, the lift-to-drag ratio goes 
down abruptly.” Drag increases 
faster than lift, and power require- 
ments go up. 

In  wind-tunnel tests, Jones 
proved that pivoting the wing 
could improve the lift-to-drag ratio. 
At transonic and supersonic speeds 
his slewed wing had even more lift 
and less drag than arrow-wing- 
body shapes like the Concorde and 
the Soviet SST, the TU-144. 

Here's how his supersonic airlin- 
er would work: For takeoff and 
landing the wing would be straight, 
providing maximum lift with low- 
est drag. Thus it would not require 
roaring afterburners on its jet en- 
gines to shove it off the ground. “I 
expect takeoff power needed would 
be less than for present subsonic 
jets and about a fourth that for 
present SST's," Jones says. 


Wing-angle effects 

During flight, the plane's wing 
angle would be varied for greatest 
efficiency at different speeds. Over 
land, the craft would fly slightly 
supersonic, at about 800 mph 
(Mach 1.0-1.2), with the wing an- 
gle at about 50 degrees. By flying 
at altitudes of about 40,000 feet, no 
sonic boom would reach the 
ground. (The Concorde could 


avoid an audible boom by flying at 
this speed and altitude, but it 
wouldn't be flying efficiently, and 
would burn much more fuel.) 

For over-water flights where 
sonic boom is no problem, the 
angle of the wing would be in- 
creased to 60-65 degrees for speeds 
of Mach 1.4 or about 1000 mph. 
Holding the maximum cruise to 
Mach 1.4 makes it possible to use 
two quiet fan-jet engines. (Four 
noisier, thirstier turbojets with af- 
terburners enable the Concorde to 
cruise at slightly more than twice 
the speed of sound, Mach 2.2.) 

Jones started thinking about 
oblique wings in 1945 (*I thought 
it was so strange that I didn't have 
the courage to propose it then," he 
admits.) But he was not the first to 
consider such a design. Secret Ger- 
man documents found after WWII 
revealed that a pivot-wing jet was 
proposed in 1942 as a research 
project for a German aircraft 
company. Other American re- 
searchers have studied stability 
and control problems of oblique- 
wing aircraft, but no such planes 
were ever built. 

“What bothered many scien- 
tists,” Jones told me, “was that the 
oblique wing does not have the 
bilateral symmetry of traditional 
flying machines. Even birds and 
bees are symmetrical. But," he 
added, "they don't fly supersoni- 
cally, either." 

With one wing forward and the 
other back, it would seem that this 
plane would start corkscrewing its 
way through the sky. Early wind- 
tunnel tests, however, showed that 
the model had satisfactory stability 

Continued 


Ancestor of AD-1, this radio-controlled balsa model was 
demonstrated for Kocivar (left) by slew-wing designer, Robert 
Jones, when Kocivar was doing the research for what was to 
become the PS cover story in October '72. Unlike its predeces- 
sor's, AD-1's elevator will not pivot. 
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With one wing forward and the other back, it looks as if this plane 


and control up to wing angles of 50 
degrees. At 60 degrees, the ailerons 
did not work and lateral control 
could not be maintained. 

Aerodynamicists foresaw another 
potential control problem. With the 
wing at more extreme angles, the 
ailerons near the wing tips are in a 
position to act as elevators, which 
could cause a large pitching mo- 
ment (making the plane nose up or 
down), in addition to their normal 
function of making the plane roll. 
In actual flight, however, the radio- 
controlled model has shown that 
this does not happen. 

Jones has made his model do 
loops and rolls with the wing 
pivoted at 45 degrees and has 
encountered no control problems 
from the ailerons. However, the 
loops, done with elevator control 
alone, took the form of a corkscrew- 
like 45-degree helix. Apparently 
the rotation angle tends to line up 
with the wing angle. 

Turns are a little different, too. 
The bank angle is steeper if the 
turn is made toward the side of the 
wing that is forward than if made to 


Featherweight fuselage is easily lifted by AD-1's builders 
at Ames Engineering (top). Finished plane will weigh only 
1800 pounds; it’s made of fiberglass-covered Styrofoam—a 
type of construction common in do-it-yourself airplanes, but 
used here for the first time by NASA to cut costs. Using an 
electrically heated wire, technicians (above) cut segments of 
elliptical wing out of Styrofoam, following a template. Fin- 
ished piece, shown at right, will be fiberglass-coated. 
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the side that is back. But this can 
be countered by aileron movement. 

It is control problems like these 
that the first man-carrying slew- 
wing, the AD-1, will investigate 
further. Its official designation 
comes from the two NASA re- 
search centers in California Ames 
and Dryden—involved in the pro- 
ject. 

Cutting costs 

The planning and building 
scheme for the AD-1 are about as 
unorthodox as the slew-wing con- 
cept. To keep costs down, NASA 
contracted with Burt Rutan, a re- 
spected designer of home-built 
planes (including the Vari Eze), to 
plan the construction. Rutan has a 
worldwide reputation for unusual 
fiberglass canard designs that are 
light, fast, and safe, yet suitable for 
low-technology construction. 

A small, private Long Island 
firm, Ames Engineering Co. (unre- 
lated to NASA’s Ames in Califor- 
nia), is building the AD-1. Costs 
were further reduced by provid- 
ing the company with minimum- 


detail drawings. Ames will pro- 
vide its “homebuilder’s input” to 
compensate for the lack of engi- 
neering details. 

The materials being used to 
make the AD-1 are also unorthodox 
for an SST project. Since the AD-1 
itself will never fly near the speed 
of sound, costly metals that can 
withstand the heat buildup from 
air friction aren’t required. Instead, 
the AD-1 is being built of Styro- 
foam and covered with fiberglass. 
It’s amazingly low price tag, only 
$218,000, is less than the price of 
the paperwork for a new airplane 
made by any major manufacturer. 

At Ames Engineering Co, I 
interviewed NASA test pilot Tom 
McMurtry, who will fly the AD-1 
at Dryden Test Flight Center in 
Edwards, Calif., some time next 
spring, and examined the plane un- 
der construction. 

With the slim wing straight 
across for takeoff, the fiberglass 
AD-1 looks like a slick glider with 
two jet engines hung on its rear. Its 
flight characteristics will also re- 
semble those of a glider, with a 


would corkscrew its way through the sky 


glide angle of about 20 to 1, power 
off, McMurtry guesses; about the 
same as a good training glider. 

The plane’s glider-like traits con- 
vinced NASA officials to approve 
gliding lessons for McMurtry. At 
first that seemed a bit like sending 
a track star back to school to learn 
to walk. McMurtry flew Navy jets 
for seven years before going to 
work as a pilot for Lockheed and 
now for NASA, where his experi- 
ence has included flights in the X- 
24B lifting body [PS, Nov. '73]. 
He also flew the modified jumbo 
747 that carried the Space Shuttle 
Enterprise on its first free flight. 

In addition to the gliding les- 
sons, McMurtry will “fly” a simu- 
lator before he takes off in the 
actual plane. Equations of motion 
for the AD-1 with its wing in vari- 
ous positions will be fed into the 
Simulator. 

In the actual tests, he'll do a day 
of taxi tests and then take the AD- 
1 on 20 research flights over a peri- 
od of several months, trying out the 
wing in different positions. 

“Will you make any takeoffs and 
landings with the wing pivoted?" I 
asked. 

“I don't plan to," Tom replied. 

“What if the wing gets stuck in 
the skewed position?" I persisted. 

“Well worry about that when it 
happens, but I don't expect it will." 

The two jet engines—TRS-18 
French  turbines-put out 200 
pounds of thrust each, and should 
push the AD-1 along at 250 mph. 


In the seat 


Flight controls are conventional. 
A small toggle switch on the left 
side of the simple instrument panel 
controls the wing angle. The wing- 
pivoting mechanism is in the fuse- 
lage behind the cockpit. A small 
0.2-hp electric motor moves the 
right wing forward. The left side 
then goes back since it is all one 
piece. (This is unlike the pivoting 
mechanism of the F-111 and F-14, 
which have two bearings, one each 
for left and right wings.) 

If all goes well with the fiber- 
glass AD-1, the next step is a slew- 
wing plane that could fly at tran- 
sonic speeds. In Washington, D.C., 
Ron Smith, who manages the AD-1 
program for NASA's high-speed 
aerodynamics branch, told me the 
next logical test model would be 
a former Navy F-8 fighter now 
used by NASA for research at 
Dryden Flight Test Center. This 
would be fitted with an oblique 
wing, possibly using the two-seat 


version. Cost: $5 to $6 million. 

The step after that, a full-scale 
airliner, *would be up to industry 
to decide," says Smith. 

Smith and others strongly em- 
phasize NASA's cautious approach 
to the slew-wing concept. They 
point out that the pivot-wing is 
only useful for transonic speeds, 
and that work going on now is still 
only a technical evaluation of feasi- 
bility. Even if all the technical and 
budgetary problems are solved, the 
earliest date that such a transport 
could be in service would be 
between 1990 and 2000. 


Conventional SST first 


It is probably more likely, they 
say, that for now we will go ahead 
with a supersonic transport that 
can span a transpacific range 
(4200-4500 nautical miles), at 
speeds of more than 1500 mph, 
carrying 250 passengers. But 
whether such a craft could fly over 
populated areas economically with- 
out causing boom problems de- 
pends on new technology. 

If a slew-wing airliner is finally 
built, present Boeing plans call for 
the following features not found on 
the AD-1: 

* Leading-edge high-lift flaps 
and top-of-the-wing spoilers much 
like today's jumbos. 

* A flying tail (ie, the whole 
horizontal stabilizer would tilt up 
and down rather than just the rear 
half of the elevator). 

* Big engine thrust reversers for 
braking. 

Wingspan of a slew-wing trans- 
port would be about 187 feet, wing 
area about 3430 square feet, fuse- 
lage 283 feet long, gross weight at 
takeoff about 467,000 pounds. 

New composite materials would 
be used to reduce weight and to 
allow different degrees of stiffness 
for the part of the wing that pivots 
forward and for the trailing side. 

Takeoff and landing speeds 
would be comparable to today’s 
transports, about 135 knots. Run- 
ways of about 10,000 feet would be 
required for full-weight takeoffs. 

The slew-wing concept, with 
modifications, could potentially be 
used for other aircraft as well. It 
might be used in a STOL-type 
plane, for example—one that could 
use smaller fields, yet fly much 
faster than any such present craft. 

With its ability to fly slowly 
without using lots of fuel, a slew- 
wing plane could do patrol and 
loitering missions for anti-submar- 
ine detection and attack. It also 


Force behind AD-1 will be two TRS-18 
French 200-pound-thrust engines inside 
these nacelles. Usually used for auxiliary 
power in business jets, they're the 
smallest engines that have been okayed 
by the FAA for manned flight. 


might serve as an aerial tanker that 
could fly into position at high 
speeds to refuel fast fighters or even 
future civil aircraft. 

Whether or not any of these 
ideas will be developed can only be 
conjecture. But several things are 
certain now: There is already a 
proven public desire to use the 
SST, and its popularity will in- 
crease if costs and fuel use can be 
reduced. Opponents of supersonic 
transports, however, will only be 
quieted if a means can be found to 
reduce the noise at airports and to 
eliminate the nuisance of sonic 
booms in flights over land. 

In these areas, the fascinating 
slew-wing design shows promise. 
Next year's research flights in the 
AD-1 could provide the answers to 
how soon—if ever—we will see this 
radical design in transport use. El 


Secret slew-wing was proposed in 1942 
by Prof. Richard Vogt, as a research 
project for the German aircraft firm of 
Blohm and Voss. Jones conceived of 
the idea independently, and only later 
learned of the German proposal. 
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Belts vs. bags 


Are you safer with 
self-locking seat belts or air bags? 


Soon all cars will have 
passive-restraint systems. 
Lives saved? Perhaps 9000 


By HERBERT SHULDINER 


Rounding a curve on a road near 
her home in Mahopac, N.Y., in 
January, 1977, Mrs. Deborah Bell 
hit the brakes on her 1974 Cadillac 
Coupe de Ville to slow down 
when—to her horror—the car began 
an uncontrollable skid on glare ice. 

“T was doing between 35 and 40 
mph when the car crashed into a 
big tree,” she told me recently. 
“There was a lot of noise of metal 
and glass crumpling and shatter- 
ing, so I didn't even hear the air 
bags go off." One of the bags flared 
out from the steering-wheel hub 
and kept Mrs. Bell from crashing 
into the steering column even 
though she was unbelted. 

“T got out of the car immediately 
and didn't have any injuries at 
all," she told me. 

Astonishingly, that seemingly 
miraculous escape was not a first 
for Mrs. Bell. Driving the same 
Cadillac about two and a half years 
earlier, she had crashed into anoth- 
er car that had run a stop sign 
“while I was doing about 55 mph.” 
The Cadillac’s air bags deployed in 
the first crash, too. Her injuries? 
“Two little bruises on my arm and 
breast,” she says. She wasn’t wear- 
a safety belt in that one either. 

After the first accident, the Cad- 
illac was repaired and the air bags 
were replaced. Air bags cannot be 
reused. But the second crash to- 
taled the Cadillac. “Now I have to 
drive a car without air bags and I 
don't like it," she told me. “T’d love 
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impact 
+0 SECO 


Photos show how air bag inflates dur- 
ing a 30-mph barrier crash at GM's prov- 


to have air bags in my car again." 


Locked in controversy 


Why can't Mrs. Bell buy an air- 
bag-equipped car? The answer lies 
in a complicated controversy that 
has been raging over passive re- 
straints—automatic protective de- 
vices that don't require you to 
actively buckle up. 

Government safety officials have 
been promoting passive restraints 
as the best way of reducing the 
47,000 highway fatalities that we 
suffer on our highways each year. 
If everyone in cars wore seat belts, 
Howard J. Dugoff, deputy adminis- 


IMPACT 
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ing ground. Bag deploys in 1/50 sec- 
ond. Knee bag restrains lower “body.” 


trator of the National Highway 
Transportation Safety Administra- 
tion, told me, that figure could be 
reduced by 12,000 annually. 

But that's the problem, Dugoff 
says. "Fewer than 20 percent of car 
occupants actually wear safety 
belts." That's why NHTSA is pro- 
moting passive restraints. Some 
9000 lives annually could be saved 
if every car had them, Dugoff 
claims. 

The government's position is 
based partly on the performance 
racked up by air-bag-equipped cars 
so far. As this article went to press, 
there had been 176 air-bag deploy- 


Prototype electric-powered automatic seat belt is demon- 
strated by GM engineer. Lap belt slides along door track, and 


ments in accidents involving GM 
cars—the only ones sold to the 
public. Four persons were killed in 
these accidents—two crashes at 
100-plus-mph speeds—far above the 
system's designed crashworthiness. 

Auto-insurance companies also 
support the government's air-bag 
program and say drivers would 
save millions in premiums if air 
bags were used. Detroit disputes 
this, and says that air bags don't 
offer even as much protection as 
standard safety belts. The reason: 
Air bags are designed to deploy 
only in frontal impacts. What hap- 
pens in side impacts, rear colli- 
sions, or rollovers? Further, could 
deploying air bags injure persons 
wearing glasses or smoking ciga- 
rettes? And could the air bags 
deploy when they're not supposed 
to, causing an accident? 

Muddying the debate is the fact 
that there is another route, apart 
from the air bag, to provide passive 
restraint: automatic safety belts, 
including air belts that combine 
some features of air bags. 

Which is best? Do these systems 
really accomplish what's claimed 
for them? To find the answers, I 
traveled across the country to talk 
with leading government, industry, 
and independent safety experts. I 
also interviewed air-bag accident 
victims. Here's what I learned: 

Air bags are on the way back. 
Despite continued skepticism by 
auto makers, all have announced 
that they will comply with Federal 
Motor Vehicle Safety Standard 
208, which mandates a phasing in 
of passive restraints over a three- 


year period for 1982 to 1984 cars. 
The passive restraints must offer 
protection in barrier crashes of up 
to 30 mph. That's the equivalent of 
two cars equal in size and weight 
colliding head-on at 30 mph. 


When will you get them? 


All cars with wheelbases of 114 
inches or greater must have passive 
restraints by September 1, 1981; 
cars with wheelbases more than 100 
and up to 114 inches, one year 
later; and by September 1, 1983, all 
new cars must have them, 'This 
schedule has been criticized by 
some safety experts because it 
would get air bags into the smallest 
cars last. According to most recent 
accident studies, small-car occu- 
pants stand a greater risk of getting 
killed or seriously injured than 
those in big cars. Dugoff agrees 
with these studies, but claims that 
NHTSA devised this schedule be- 
cause air bags for small cars 
haven't been perfected yet. 

David E. Martin, GM's director 
of automotive safety engineering, 
says his company, which is already 
offering passive belts in the Che- 
vette, will beat the mandatory 
schedule by a full year—offering air 
bags in some full-size six-seaters in 
October, 1980, for '81 models. Wil- 
liam O. Bourke, Ford executive 
vice president of North American 
automotive operations, says Ford 
will offer passive belts on some '81 
models and air bags on '82 models. 

GM is hard at work on its 
second-generation Air Cushion Re- 
straint System, GM's term for air 
bags. Its first-generation air bag 


upper torso beit along roof track, to snug passenger in when 
door is closed. Power window motors are used. 


was tested on a fleet of 1000 Chev- 
rolet Impalas in 1973. In 1974, GM 
introduced air bags as an option in 
Oldsmobile, Buick, and Cadillac 
models—and continued to install 
them through 1976, GM built a 
little over 11,000 cars with air bags 
during these three years. 

Why did they stop? "Lack of 
consumer interest" says GM's 
Dave Martin, *and the downsizing 
of the big cars in 1977." Martin 
claims the smaller big cars that 
GM began selling that year would 
have required a modified air-bag 
system that the company did not 
yet have ready for production. 

At General Motors' Technical 
Center in Warren, Mich., George 
R. Smith, an executive engineer on 
the environmental activities staff, 
gave me a preview of how the 
company's new air-bag system will 
work. It is lighter by over 20 
pounds and more fail-safe. 

'The 40-pound system consists of 
two bags—one for the driver that 
comes out of the steering-wheel 
hub, and another that comes out of 
the dash for the front-seat passen- 
gers. There are also knee bags to 
keep occupants from diving under 
the upper bag. The bags inflate as 
soon as either of two velocity- 
change detectors senses a crash of 
12 mph or more. They can detect 
only frontal impacts, or oblique 
crashes of up to 30 degrees. The 
detectors won't trigger the bags in 
side or rear impacts. 

Once the detectors sense a crash, 
a circuit closes and fires a squib—a 
very small pyrotechnic device. This 

Continued 


OCTOBER 1978 | 101 


ignites pellets of sodium azide, a 
fast-burning kind of smokeless 
black powder that generates nitro- 
gen gas. But sodium azide could 
cause problems, Smith told me. “If 
you breathe enough of it, you get 
nauseated.” But in the sealed gas 
generator, sodium azide cannot 
harm anyone coming in contact 
with the car, Smith claims. 

Both driver and passenger bags 
are deployed simultaneously. This 
takes only about 30 milliseconds. 
Most accidents last about 100 mil- 
liseconds, but some may stretch out 
to 250 milliseconds and the un- 
vented bags can stay inflated that 
long. Thus, they can offer protec- 
tion in some multiple-impact acci- 
dents—if they occur quickly 
enough. 

The GM bags will meet the 30- 
mph standard. Other developers 


are actively creating air bags de- 
signed to protect at higher speeds. 
In Goleta, Calif, Charles E. 
Strother, a restraints engineer for 
Minicars, Inc., described a new 
system his company has designed 
for NHTSA, and how it differs 
from the GM system. 

Unlike the unvented GM system, 
Minicars’ air bag is a bag within a 
bag. There’s a large air bag for 
restraining the upper torso, and a 
smaller bag for protecting the head 
within the larger bladder. The sys- 
tem is vented so that as the chest, 
which gets to the bag first, presses 
against the larger bag, it squeezes 
air into the smaller bag to inflate it 
and provide restraint for the head, 
which reaches the bag milliseconds 
after the chest. 

Minicars’ system is located rela- 
tively high on the dash; GM’s is 
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mounted low. “High-mount sys- 
tems are quicker because they're 
coming from a point that's closer to 
the occupant," Strother claims. 
""This offers greater high-speed per- 
formance; we're designing our sys- 
tem for 50-mph capability." 


Passive belt systems 


Although air bags have gotten 
most of the publicity in the pas- 
sive-restraint debate, automatic 
belts offer Detroit a more practical 
and less expensive way of meeting 
Standard 208. But are they as 
effective as air bags? A passive belt 
system is already available as an 
option in the VW Rabbit (another 
system is now available in the 
Chevrolet Chevette). 

VW's passive belts seem to be 
very effective. During the three 
years VW has been selling the 
belts, there have been seven fatali- 
ties in over 100,000 cars equipped 
with them. But none of the victims 
appears to have been wearing the 
belts during the fatal accident, 
claims Steven R. Miller, VW’s 
manager of accident analysis. 

Many safety experts point to 
this as the Achilles’ heel of passive 
belt systems. They can easily be 
defeated even when they’re accom- 
panied by an ignition interlock, as 
in the Rabbit. 


VW's passive belt system automatical- 
ly fastens around driver and passenger 
when the door is pulled shut. It must be 
in place in order to start the car. 


New passive shoulder-belt system is available on Chevette. 
But you have to buckle the lap belt yourself. 


MECHANICALLY ACTUATED PASSIVE LAP/SHOULDER BELTS 


Fully automatic passive belt system designed by GM is 
mechanical; it slides into place when car door is closed. Like 
the ones shown on next page, it's not in production. 
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What’s more, even if passive 
belts aren't defeated, they still 
have many of the drawbacks of 
standard safety belts, according to 
safety experts. This includes mal- 
functioning retractors and other 
hardware breakdowns that now 
contribute to non-belt usage. The 
principal drawback, though, is that 
loading factors on the body are 
much greater—up to 10 times—with 
safety belts than with air bags. The 
reason is that the pillow-like air 
bag spreads out the load over a 
larger area than narrow belts. *You 
can sustain at least 60 g's on your 
chest and possibly up to 100 g's 
with an air bag and walk away 
from it,” says Kennerly H. Digges, 
NHTSA director of passenger vehi- 
cle research. “But it's quite possible 
to sustain several broken ribs with a 
safety belt at 60 g’s.” 

Air bags also offer better protec- 
tion for the head than belts. This 
could prevent whiplash and facial 
injuries. With belts, there is noth- 
ing to prevent the head from whip- 
ping into the steering wheel—and, 
in some cars, onto the dashboard. 

Belts, however, are conceded by 
all the safety experts I interviewed 
to offer more protection in side 
impacts, rear collisions, and roll- 
overs. But the degree of extra 
protection is disputed. 

Questions concerning costs, reli- 
ability, effectiveness, and fail-safe 
performance of air bags have yet to 
be fully answered. NHTSA says a 
full front-seat air-bag system “need 
not cost more than $112 above the 
price of the present lap belts.” 

GM disagrees, but has not yet 
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announced prices for its next gen- 
eration of air bags. The first gener- 
ation ACRS added over $300 to the 
cost of the car, and GM maintains 
it lost about $250 on every system 
installed. 

Some insurance companies claim 
added air-bag costs will be offset 
by premium reductions. Allstate 
Insurance Company, a strong back- 
er of air bags, claims that insurance 
savings over the 10-year average 
life of a car would be over $300. 

As to reliability in deploying 
when needed and not deploying 
when not needed, the record is 
almost perfect. 

GM's Smith says that in over 
600 million miles traveled by air- 
bag cars produced by GM, air bags 
have always deployed in crashes 
they were designed to open in. 

There have been about a dozen 
inadvertent openings, all but one 
traced to servicing goofs or willful 
attempts to trigger the bags—such 
as repeated swinging at the bumper 
with a sledge hammer. In one inci- 
dent, Smith reports, the front 
bumper of a car that had been in 
an accident wasn't properly refas- 
tened. The bumper fell off while 
the car was being driven and trig- 
gered the air bags. But the driver 
did not lose control. 


Can air bags cause injuries? 

Air bags expand with terrific 
speed, and they have inflicted some 
injuries during accidents. Mrs. 
Jimmie Daniel of Satellite Beach, 
Fla., told me about one such inci- 
dent. On July 17, 1977, she and 
two grandchildren, aged seven and 
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four, had just finished lunch, and 
she was driving them home in her 
1974 Olds Toronado when she col- 
lided with a van at an intersection. 
"I hit the van broadside and 
knocked it over,” she says. “We all 
sustained injuries, but a highway 
patrolman told me it's a miracle 
that my grandchildren and I are 
alive. I think the children would 
have gone through the windshield.” 

Some people have expressed 
fears about what air bags might do 
to someone smoking, or even just 
wearing eyeglasses. I wasn't able to 
find anyone who had been in an 
air-bag accident while smoking a 
cigarette, but safety experts told 
me that the cigarette would proba- 
bly be disintegrated by an air bag 
and would cause no injury. 

The experts also claim that 
there's little likelihood of injury to 
eyeglass wearers in an air-bag acci- 
dent. This seems to be confirmed 
by the experience of Darrell Col- 
lins, a regional field sales manager 
for Allstate Insurance Company. 

"In March, 1973, I was driving 
toward Wallace, Tex. in a 1973 
Chevrolet Impala on a two-lane 
road," he told me recently. “I 
decided to pass a friend who was 
ahead of me in another car, and 
suddenly I saw a Black Angus bull 
in the dark. I didn't have time to 
react and struck the back of the 
bull while I was doing about 60 
mph. The 1800-pound bull rolled 
over the car and the windshield 
broke." 

His injuries? “I didn't have a 
scratch and I found my eyeglasses 
on the back seat—undamaged." td: 
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An amazing new heat pump 
uses chemical rather than 
mechanical energy to 
harness sunshine 


By VICTOR D. CHASE 

ARGONNE NATL. LAB 
I had heard that Dr. Dieter 
Gruen's solar-chemical heat pump 
performed a number of complex 
chemical and thermodynamic 
tricks. So when I visited him at 
Argonne National Laboratory I ex- 
pected to be confronted by a huge, 
complicated device-a  plumber's 
nightmare of tubing. 

Instead, I was surprised by its 
simplicity and size. In the middle 
of his lab was an eight-by-four-foot 
metal frame holding the guts of the 
experimental apparatus: four tanks 
(each about the size a scuba diver 
would carry), some metal tubing, 
control valves, and a few liquid 
pumps—not much larger than the 
kind I use in my 30-gallon aquar- 
ium—for circulating | solar-heated 
water. 

This marvel of modern technolo- 
£y, dubbed the Hydrogen Conver- 
sion of Solar Energy System (Hyc- 
sos) by its inventor, is an all-in-one 
energy package capable of provid- 
ing heating, cooling, and electrici- 
ty. In an ultimate version it might 
produce most of your home energy 
needs from a silent box smaller 
than your furnace—powered by free 
sunlight. 

In its heating mode, Hycsos can 
put out more heat than it takes in, 
much like a conventional heat 
pump. And since most of Hycsos’ 
processes involve chemical reac- 
tions, there are few moving parts to 
go haywire. Most solar-energy sys- 
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Hydrogen gas given off or absorbed by 


chemical alloys is shuttled between 
tems need completely separate con- 
ventional hardware for backup 
heating and cooling. Hycsos can 
work with a simple electric-resis- 
tance heater for backup as well as 
with solar energy. 

You’ll have to wait a while 


before Hycsos equipment is 
stocked by your neighborhood 
heating contractor, though. “We 


could have a test unit in the field 


heat-exchanger tanks in new system in- 
vented by Dr. Dieter Gruen, above. 


in two years," Gruen said, if money 
were no object. With the Depart- 
ment of Energy's $200,000 annual 
funding, Gruen estimates it will 
take six years to complete lab work 
and several more before commer- 
cialization of the device. 

Gruen, a chemical physicist, pro- 
vided me with a detailed look at 
this startling new solar-energy con- 
cept. Here's what I learned at the 
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labyrinth of offices and labs that 
make up the government’s Argonne 
complex, some 35 miles southwest 
of Chicago. 


Hydrogen sponges 


Hycsos is a revolutionary new 
solar-chemical heat pump. It works 
because a special class of chemical 
alloys called metal hydrides can 
rapidly soak up or give off hydro- 
gen. The rate at which they do this, 
called the dissociation pressure, de- 
pends on the temperature, pressure 
applied, and the makeup of the 
alloys. 

The process is analogous to pop- 
ping the cork on a champagne 
bottle. Corked, the CO: bubbles 
remain suspended in champagne. 
Remove the cork, and pressure on 
the liquid changes and the gas 
begins escaping. Gruen’s alloys, in 
powder form, release hydrogen in 
the same manner. But because 
Hycsos is a closed system, the right 
combination of pressure and tem- 
perature enables the alloys to soak 
the hydrogen back up like a 
sponge. 

This reabsorption process con- 
verts the metal to a hydride. When 
the Hycsos hydride gives up its 
hydrogen, it becomes a metal alloy 
again. 

Heat is applied to make a hy- 
dride alloy give up its hydrogen. 
When hydrogen is “liberated” from 
one alloy, it is routed to another 
alloy that absorbs it. Here’s where 
solar energy comes in: Solar collec- 
tors gather heat from sunlight and 
transfer it to water. The water 
carries the heat to a hydride tank. 
Coursing through the tank in a 
long metal coil (see photo), the 
water heats up the hydride alloy 
packed around the coil. The hy- 
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Heat-exchanger tanks for Hycsos solar- 
pump system contain the special metal 
alloys used to produce or absorb hydro- 
gen. Water passing through coils in 
current tanks (right and below) carries 
heat to and from powdered alloys 
packed around the coils. New tank 
(above) will use an aluminum-foam 


matrix for the alloys (hydrides), speed- 
ing cycle times and trimming costs. 


drogen released travels through 
tubing to another hydride tank 
containing a different alloy. It 
combines with this alloy to become 
a hydride. 

Two factors in this process en- 
able Hycsos to provide heating and 
cooling. First, when hydrogen com- 
bines with an alloy, heat is chemi- 
cally produced. In effect, the solar- 
heat energy is converted to chemi- 
cal energy when hydrogen is liber- 
ated from one hydride. When the 
hydrogen recombines with another 
alloy to make a second hydride, the 
chemical energy is converted back 
into heat energy. 

'The measurable heat of the hy- 
drogen as it travels from one tank 
to another is unimportant to the 
system. Hydrogen's heat capacity 
is low; much of the heat it picks up 
in one tank is lost by the time it 
gets to another tank. The heat 
created by the chemical process is 
what's important here. 


INL HYDROGEN 


But what's the point of using 
solar heat to break down a hydride 
to make another hydride that in 
turn creates heat? 'That, Gruen 
explained, involves the second key 
element of the Hycsos system: its 
heat-pump-like ability to extract 
heat from the outside air. Add this 
heat to that created by the chemi- 
cal action of the hydrides, and you 
have more heat to warm your home 
than was used to drive the system. 

Hycsos performs this unusual 
heat-extraction feat because it re- 
lies on different metal alloys that 
take up and give off hydrogen at 
different temperatures and pres- 
sures within the tanks. 

Another reason for shuttling heat 
energy into chemical energy and 
back again is that pressure is 
created. The pressure produced as 
hydrogen and shunted from one 
hydride tank to another can be 
used to drive an electric generator. 

Continued 
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Cycling hydrogen for heating, cooling, 
or generating electricity 


HEATING MODE. In heating cycle | (left diagram), hot 
water at about 212° F flows from the solar collector over 
the heat-exchanger coils in tank 1 containing calcium nickel; 
hydride (CaNisH,). As heat is applied, the hydride releases 
hydrogen. This hydrogen flows to tank 3 which contains 
lanthanum nickel; alloy (LaNi;). Heat is produced as the 
hydrogen combines with the alloy and creates a hydride. 
This chemical production of heat is the key to the system. 
Hydrogen has a low heat capacity, so while it leaves tank 1 
at 212° F, by the time it reaches tank 3 it is about 104° F, 
the same temperature as the receiving tank. The hydrogen's 
detectable heat, therefore, is not important in the process. 
It's the chemical potential heat it carries from one tank to 
another that's important. As the hydrogen combines with 
the alloy in tank 3 to create a hydride and give off heat, 
water in the heating loop passes through tank 3 and carries 
this 104* F heat to the space to be heated. Meanwhile, tanks 
4 and 2 are used to extract heat from the outside air. It is 
this phase of the system that allows Hycsos to deliver more 
heat energy than the amount of energy needed to drive it. 
Water passes through the heat-absorption loop at 46? F. 
Heat picked up by this cool water drives hydrogen off the 
LaNi;H. in tank 4. This hydrogen flows to tank 2, where it 
combines with the CaNi, creating 104° F heat. Another 
heat-exchange loop passing through this tank joins the loop 
coming from tank 3 to add to the heat circulating inside a 
home. In about two minutes all the hydrogen is driven off 
tanks 1 and 4, and absorbed by tanks 2 and 3. The system 
is now switched into heating cycle Il (middle diagram) in 
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which the hydrogen flow is reversed. That is, hydrogen is 
driven off tanks 2 and 3 into 1 and 4. 

COOLING MODE. The cooling mode is almost identical to 
the heating operation. Here, however, the loop that was 
extracting heat from the outside air at 46° F for heating 
becomes the loop that runs through a home for cooling. And 
what was the heating loop at 104? F becomes the heat- 
rejection loop. In cycle l, water runs through an indoor 
cooling loop at 46° F, absorbing heat from the higher- 
temperature air. This water-absorbed heat drives hydrogen 
off tank 4. Solar heat is used to drive hydrogen off tank 1, 
thus preparing it to receive hydrogen from tank 3, which 
becomes the cooling loop during cycle II. The two cycles 
enable Hycsos to cool without interruption. 


—————————————————————————— 


'This would require an expansion 
engine, which Gruen plans to build 
if he gets additional funding. 

The expansion engine would also 
have the capability of reverse oper- 
ation: Electrical energy fed to it 
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from conventional generating 
sources would turn it into a com- 
pressor, making the Hycsos device 
perform like a heat pump. 


Rare earths 


The metals Gruen employs in 
Hycsos are called AB; alloys. The 
A is a rare-earth element, while the 
B is a transition metal—an element 
that has an incomplete electron 
shell at a lower energy level than 
the outermost or valence shell. In 
this case the B-element is nickel. 
The 5 is the ratio of the elements 
(five B's to one A). 

'The experimental Hycsos uses 
lanthanum nickel; (LaNi;) as one 
alloy, and calcium nickel; (CaNi;) 
as the other. When the LaNi; 
becomes a hydride, its symbol is 
LaNi;His. The calcium-nickel-hy- 
dride symbol is CaNi;H,. 

The calcium-nickel hydride is 


the high-temperature component. 
It requires more heat to decom- 
pose, so the 212-degree F solar- 
heated water is always applied to 
it. The lanthanum-based hydride, 
however, gives off its hydrogen at 
only 46 degrees. 

If you route a loop containing 
water at 46 degrees through a space 
where the ambient air is warmer 
(your home), the water will absorb 
the heat and carry it back to the 
hydride tank. Water temperature 
above 46 degrees will be trans- 
ferred to the hydride as it releases 
hydrogen, and the water can be 
returned to pick up more heat. 

During the summer, this chilled 
water is routed through the inside 
of a home for air conditioning. In 
the heating season it would be run 
outside to pick up heat when the 
temperature was above 46 degrees. 

Hycsos also has a third operat- 


Pressure surges that develop abruptly 
when alloys become supersaturated with 
hydrogen enable the Hycsos system to 
operate. The bottom scale shows the 
amount of hydrogen added to lanthanum 
nickel; alloy (LaNi;) at various tempera- 
tures. Pressure is shown on the left 
scale. As hydrogen is added to the alloy 
it maintains a stable plateau of pressure. 
When the LaNi; becomes saturated with 
hydrogen it is called hydride (LaNi;SH.)- 
and stops taking on hydrogen. If more 
hydrogen is added, the hydrogen pres- 
sure increases steeply. This characteris- 


tic makes it possible to shuttle hydrogen 
from one hydride to another, using it as 
a working fluid in the Hycsos system. As 
the hydrogen moves back and forth, heat 
is either absorbed or given off for cool- 
ing or heating. At the same temperatures, 
the second Hycsos alloy produces low- 
er pressures. The different pressures 
created by the two alloys make it pos- 
sible to operate the system as a chemical 
heat pump. The top line for each tem- 
perature indicates hydrogen absorption; 
the lower line represents desorption, and 
the difference is called hysteresis. 
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HEATING OR COOLING CYCLE I! 


ELECTRICITY-GENERATION MODE. In this operation (right 
diagram), hot water flows from the solar collectors just as 
in the heating and cooling modes, heating the hydride and 
driving hydrogen out of the tank under pressure. Pressurized 
hydrogen then powers an expansion/compression engine 
tied to a generator. The hydrogen pressure drops as it runs 
through the engine and flows to the absorbing hydride tank 
that has been previously cooled to 104° F to receive the 
hydrogen. Three tanks of a single hydride are used here, 
rather than two tanks of two hydrides each as in the heating 
and cooling modes. This is because this mode uses only two 
(rather than three) temperatures. At these two different 
temperatures and pressures, the same hydride will react 
differently, It will take on hydrogen at 104° F and give it off 
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ELECTRICITY GENERATION 


at 212° F, making the use of two different hydrides unnec- 
essary. Lanthanum nickels (LaNis) is used because it is 
capable of generating somewhat higher pressures than the 
other alloy, calcium nickel; (C.Ni;). The efficiency of the 
electricity-generation mode is directly related to the differ- 
ence between the upper and lower temperatures. With the 
solar-heated fluid at 212° F and the rejection heat at 104° 
F, the efficiency is about eight percent. Raising the collector 
temperature to 300° F would increase the efficiency to 
about 15 percent. One of three identical cycles is shown. 
The desorbing tank in cycle | becomes the cooling tank in 
cycle Il, while the absorbing tank becomes the desorbing 
tank, and the cooling tank becomes the absorbing tank. A sim- 
ilar switch from cycle II to IIl provides uninterrupted electricity. 


ing temperature—104 degrees F. 
When hydrogen recombines with 
either of the metal alloys, this 
intermediate temperature is 
achieved. Water loops carry this 
heat from the hydride tank either 
to an indoor environment for heat- 
ing or to the outside where it is 
dumped in the air-conditioning 
mode. 


Tailoring Hycsos 


As Gruen explained this to me, I 
thought I'd spotted a flaw in his 
system. If it can only extract heat 
from outside air above 46 degrees, 
the heat-pump properties would be 
useless during the coldest winter 
days. 

Gruen agreed, but said that 
much of his research is now aimed 
at developing new alloy pairs. This 
would enable him to tailor a sys- 
tem with the best hydrides for a 
given geographical location. The 
hydrides selected would determine 
the temperature at which heat could 
be absorbed from outside air. 

New hydrides would also reduce 
the amount of heat required from 
solar collectors to actuate the sys- 
tem. The 212-degree water now 
used requires costly collectors; low- 
er water temperature would simpli- 
fy collectors and reduce cost. 

In his quest for new alloys, the 
Hycsos inventor and his colleagues 
have good reason to be optimistic. 


“Within the past year we have 
developed a new class of ternary 
[three-element] alloys which are 
aluminum substitutes for nickel," 
Gruen said. With them, he ex- 
plained, *we can vary dissociation 
pressure of hydrogen by almost 
a thousandfold." 

In addition to looking for new 
alloys to alter operating tempera- 
tures, Gruen and his research team 
are also searching for ways to cut 
costs by slashing the amount of 
hydride alloy needed. 

Currently, each Hycsos tank 
holds about 10 pounds of powdered 
alloy at about $15 per pound. 
Gruen believes large-scale produc- 
tion could trim costs to about $5 a 
pound. But the metal itself would 
be a big portion of overall system 
cost. 


Faster cycles 


To reduce costs further, the time 
it takes for hydrogen to cycle from 
one tank to another must be 
reduced. “This is because cost is 
almost directly proportional to the 
cycle time,” Gruen said. “At the 
moment we’re working toward two- 
minute cycles, and we hope that we 
can get to one-minute cycles with 
advanced aluminum-foam heat ex- 
changers.” Such a heat exchanger 
(see drawing) is now being readied 
for Hycsos tests. 

With the existing hydride heat- 


exchanger tanks, the 40 pounds of 
alloy in the experimental system 
has a heating capacity of some 
30,000 Btu per hour, and a cooling 
capacity of about 12,000 Btu (one 
ton) per hour. 

On the day I visited Gruen, one 
of his co-workers was connecting a 
data terminal to the system. The 
terminal will provide instantaneous 
readouts of what’s going on within 
Hycsos, and should speed the de- 
velopment of the system. 

As for the practical economics of 
such a system, that remains to be 
seen. “In those parts of the country 
where solar heating and cooling is 
economically attractive, Hycsos 
will be economically attractive,” 
claims Gruen. 

But Hycsos could be more at- 
tractive than most solar systems 
for homes. The reason is its heat- 
pump ability to extract heat from 
the outdoor air. This could bring 
about reductions in the solar- 
collector area—the most expensive 
single element in the solar space 
heating system—by as much as 40 
percent. 


Bullets and acid 
Safety is another point I raised. 
Would it be safe to have a system 
using explosive hydrogen in the 
home? In response, Gruen told me 
of a test which the hydrides under- 
Continued on page 196 
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Tough turns for Rabbit's robot 


Look, no driver! To eliminate risk to drivers, Volkswagen is 
using hydraulic robots to control cars during hair-raising 
handling maneuvers at its test center in Germany. Electroni- 
cally controlled servo actuators operate the steering, accel- 
erator, and brakes. Command signals are transmitted by ra- 
dio or fed from a program-generating unit in the car. The 
system permits any driving maneuver to be accurately re- 
peated, and directly compares different cars over the same 
course, The Rabbit above is fitted with outriggers for safety 
during hazardous rollover tests. 
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Nosey RPV 


Change nose cones on 
Northrup’s Chukar II aerial 
target and it becomes a TV- 
equipped reconnaissance 
aircraft. Pictures are 
beamed to a portable 
ground station. Panoramic 
35mm shots are stored in 
the remotely piloted vehicle 
until recovery. 


Audio signal 


Walk on a peep-peep? Blind 
persons can cross streets 
unassisted with this audible 
pedestrian signal from Traco- 
nex (336 Martin Ave., 

Santa Clara, Calif. 95050). 
The bird-like sounds adjust 
for ambient noise and are 
coded for east-west or north- 
south crossings. 


Fold-up moped 
The 78-pound Puma moped 
fits into a canvas carrying 
bag—so it'll go easily into a 
car trunk. It has a 49-cc en- 
gine, and gets up to 120 
mpg. Puma is $650. Ped-Mo, 
Box 784, Lake Ronkonko- 
ma, N.Y. 11779, and Rol- | 
locks Corp., 9005 Eton Ave., | 
Canoga Park, Calif. 91304. 


Lightweight glider 
Foot-launch this 85-Ib. hang 
glider, and its McCulloch 
engine will push a 175-Ib. 
pilot skyward at 300 
ft/min, says the maker (Ro- 
tec Engineering Inc., Box 
124, Duncanville, Tex. 
75116). It travels in a bag, 
stores in a corner of your 
garage. 


Flying wing 

A joystick and foot pedals 
let you fly the Mitchell wing 
like a conventional aircraft. 
The powered hang glider's 
top speed is 55 mph. Wing 
tips fold for transporting. Kit 
prices: $1300 to $1600. 

M Co., 1900 Newcomb, 
Porterville, Calif. 93257. 


Thermometer gun 


Point XR-Gunn at building 
surfaces and read tempera- 
tures on the dial. The $750 
instrument has indoor /out- 
door ranges, and senses se- 
lected infrared radiation to 
accurately locate wasteful 
heat losses. Rapco Foam 
Corp., 122 E. 42 St., New 
York, N.Y. 10017. 


Robot sub 


Workers aboard ship can ma- 
nipulate Saab Sub's three 
electro-hydraulic arms while 
the robot sub is 2250 ft. be- 
neath the surface. TV cam- 
eras let operators use grind- 
ers, saws, and other tools 
on offshore oil rigs or sunk- 
en wrecks. Sweden's Saab- 
Scania AB makes it. 


Film reader 


The book-size microfilm 
reader gives access to any 
of 195 pages on one 814- 
by-10-in. film sheet. Optical 
fibers channel light to 504 
micro-lenses that reassem- 
ble images photographed 
through 504 lenses. IZON 
Corp., 45 Research Dr., 
Stamford, Conn. 06906. 


Camp chair 


Backpack the Sling-Light 
chair (above and right) to 
make camping more com- 
fortable. It weighs 18 oz., 
supports 215 Ibs. Price is 
$30.95 from Freeform Re- 
search & Development, 
1539 Monrovia Ave., No. 
23, Newport Beach, Calif, 
92663. 
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Portable hoist 

Insert this 36-Ib. hoist in the 
chuck of your 3%-in, drill, and 
the hoist will lift a one-ton 
load eight feet in 20 seconds. 
Shut off power, and a brake 
locks the load in place. Price: 
$250. Maker: JOAT, 1180-A 
Aster Ave., Sunnyvale, 

Calif. 94086. 


Mini-motor works off sunlight 

Mount the Sun Motor on a conventional camera tripod, 

point its 18-inch, polished aluminum reflector at the sun—and 
demonstrate the conversion of solar energy to useful 
mechanical energy. Heat from the sun activates the tiny solar 
Stirling engine [PS, May]. With its 0.750-in. bore and its 
0.675-in. stroke the miniature engine will hum along at 700 
rpm, and develop from two to five watts of power, says the 
maker (Solar Engines, 2937 W. Indian School Rd., 

Phoenix, Ariz. 85017). Engine price: $54 ppd. 
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All-wheel-drive van 


Even with a full, 1.5-ton load, 
the Pinzgauer can climb a 
32-degree grade. The new 
Steyr-Puch four-wheeler also 
fords two-ft.-deep streams. 
Top highway speed is 70 
mph. Power: a 100-hp, 2.7- 
liter engine. Price: about 
$25,000. 


Pilotless spy plane 
The little remotely piloted 
Mastiff has only a 13-ft. 
wingspan, but it’s both stable 
and maneuverable, says its 
maker (Tadiran, Box 648, 
Tel Aviv 61000, Israel). 
With its 10-hp engine, the 
mini-plane can soar to 
10,000 ft. and cruise at 55 
mph for four hours. 


Adjustable handlebars for safety, comfort 


Biking in frenzied urban traffic calls for heads-up alertness. 

But a racing crouch may be preferred on cross-country trips. 
The adjustable handlebars (above left) give you both options. 
They're $31.75 ppd. Heber & Stanley, 367 Woodside Circle, 
Vacaville, Calif. 95688. With the U-shaped Adjus-To-Fit insert 
(right) you can reposition the handlebars—and also "'stretch'" 
a bike to fit a growing child. The device fits bikes with a stem 
diameter of 0.833 in., costs $15.95 ppd. Bei-Mar Corp., 

2702 Waunona Way, Madison, Wis. 53713. 


Shrinking trailer 

The full-size, 20-cubic-ft. 
trailer below contracts (left) 
for easy maneuvering. Port- 
a-Trailer can be totally dis- 
assembled for storage and 
quickly reassembled without 
tools. Capacity: 1000 Ibs. 
Price: $429. Browning Mfg., 
5135 E. 38th Ave., Denver, 
Colo. 80207. 


\Nhat's New 


IN BOATING 


BY SUSAN RENNER-SMITH 


SIMRAD 


Practical pedestal 
This easily installed steering 
system has dual control ca- 
bles inside flexible conduits. 
These run to an aluminum 
quadrant that attaches to 
any type rudderpost. The 
Quadrant Drive fits 32-foot- 
ers, costs $360. Eagle Ma- 
rine, 72 Wood St., Box 345, 
Warren, R.I. 02885. 


Adjustable drydock for catamarans 


Barnacles, begone! With this unique mooring platform for 
catamarans, twin hulls will stay clean and dry until you're 
ready to raise sail. Then just push down on the stern, and 
roll your cat right off the pivoting platform. Redocking is as 
simple—float the boat into position and adjust the platform. 
The 6-by-8-by-2 V5-ft. boat lift will support 14- to 18-ft. cats 
weighing up to 550 Ibs. The price is $229. High & Dry Pro- 
ducts, Inc., 7622 Sprinkle Rd., Kalamazoo, Mich. 49002. 


Underwater speaker 


Handy for scuba teachers— 
and for dive-boat skippers— 
Wet-Sound has an omnidi- 
rectional underwater speak- 
er, and a 12-watt transmit- 
ter. Broadcast range is 150 
ft.; receiving range is up to 

a mile. Sound Wave Systems, 
3001 Red Hill, Costa Mesa, 
Calif. 92626. It's $234. 


Foldaway screen 


Bugs can't get below when 
you shut this folding screen. 
The vinyl-coated fiberglass 
Fold-Away screen pulls open 
from either side, fits into a 
built-in storage casing. Price: 
from $34 to $60. Sailing 
Specialties, Box 527, Lexing- 
ton Park, Md. 20653. 


Onboard computers 
for course-setting 


Microprocessors might make 
stars obsolete—at least as 
navigational guides. These 
two new navigational com- 
puters use different sources 
of input to get the same re- 
sult-constantly updated, 
accurate information about 
course and position. The Di- 
gisail (top) gets input di- 
rectly from a compass and 
water transducer. Price is 
about $3660 from Guttinger 
Electronics, 9052 Nieder- 
teufen, Switzerland. The CC- 
2 Navigation Computer (be- 
low) uses Loran-C time-dif- 
ference numbers to calculate 
course position. $3995. Sim- 
rad Inc., 1 Labriola Ct., Ar- 
monk, N.Y. 10504. 


Safety light 


Popping up like a periscope, 


this deck-mounted lamp 
lights up your dock. After 
mooring, an internal motor 
lowers the lamp flush with 
the deck. The 12-volt, 9- 
5/16-in.-high Stow-A-Way 
costs $63. Detroit Marine, 
2001 W. Alexandrine, De- 
troit, Mich. 48208. 
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\Nhat's New 


IN TOOLS 


BY R. L. STEPLER 


Drill-powered 
plastic pump 

Mighty Max rotary roller- 
vane pump delivers four 
times more liquid than an 
impeller pump at the same 
rpm, the maker claims. At 
2000 rpm it pumps 1050 
gallons per hour (17.5 gpm), 
and pushes water as high as 
46 feet. The pump's stainless- 
steel drive fits any electric- 
drill chuck, or can be at- 
tached to an AC/DC motor 
with an adapter. The maker 
says Mighty Max will pump 
any liquid or air. Price: 
$16.95. Matex Gear & Pump 
Co., 5859 New Peachtree 
N.E., Atlanta, Ga. 30340. 


Sharpener 


Need a scalpel-sharp edge on 
scissors, knives, chisels, and 
other cutting tools? Try the 
Neivert Whittler's carbide tip. 
The tool is $16.95 from Inter- 
state Dental Co., 1327 Sec- 
ond Ave., New Hyde Park, 
N.Y. 11040. 


Paint dispenser 
The Paint Pad Bucket's 
Dispensa-Wheel meters just 
the right amount of paint to 
pads, says Padco (2220 Elm 
St. S.E., Minneapolis, Minn. 
14", and 9/16" staples. 55414). It holds a half gallon, 
Pits atthe 1 1 S-volt, 60. and can be hung from a lad- 
cycle AC tool is $19.95. Duo- der rung. Price: $4.50. 
Fast Corp., 3702 River Rd., 
Franklin Park, Ill. 60131. 


Stapler 
Duo-Fast's electric stapling 
gun drives 1⁄4”, 5/16", 3", 


Flameless torch 

With a ceramic burner, this 
blowtorch puts out flame-free 
heat for paint removal with- 
out charring. Matrix pad of 
refractory material reduces 
flame temperature to a 
radiated 110* C, says Camp- 
ing Gaz Ltd., 126/130 
Leonards Rd., Windsor, 


Berks., England. Y m 


Nuts Scanning gun 

Nylon self-locking Super 3M's Model 201-M Heat 
Nuts fit wood, machine, or Scanner lets insulation con- 
sheet-metal screws. The tractors discover areas of 
corrosion-resistant, rust- heat loss in walls and ceilings 
proof, electrically insulating when there's at least a 20* F 
nuts come in four sizes from difference between the inside 
Homecraft Div., Gries Repro- ^ and outside of a building. 
ducer Co., 400 Beechwood Price: $425. Fire Protection 
Ave., New Rochelle, N.Y. Systems, 3M Center, St. 
10802. Paul, Minn. 55101. 
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\Nhat's New 


IN HOME 
IMPROVEMENT 


BY BRENDA L. BECKER 


Patio greenhouse 
Plants flourish but take up 
no room space in Plant Pan- 
try, a 1414-in.-deep unit 
made of tinted acrylic. It re- 
places one panel of your pa- 
tio door, and also comes in 
13 window sizes, The patio 
version is $389. Plant Pan- 
try, 251 Wickwood Rd., 
Spring, Tex. 77373. 


Thermosyphon 

The natural circulation of 
cold water falling and hot 
water rising powers this 
Australian-made solar hot- 
water system. The 80-gallon 
tank and two 20-sq.-ft. col- 
lectors cost $2000 in- 
stalled. From Solahart, 
7472 La Jolla Bivd., La Jol- 
la, Calif. 92037. 


Water heaters 

You can install a gas or 
electric Sentry water heater 
in under an hour with just 
two pipe wrenches and the 
installation kit, promises 
Pioneer, Inc. (Box 365, Ash- 
land City, Tenn. 37015). 
Prices range from about $95 
to $140, depending on tank 
size and energy efficiency. 


Attic vents 


You staple Proper Vents be- 
tween rafters to pull in fresh 
air from under the eaves. 
Result: a cooler attic in 
summer, dryer insulation in 
winter. A carton of 25 ex- 
panded-polystyrene vents is 
$25 from CDP, 8224 Olson 
Hwy., Minneapolis, Minn. 
55427. 


Leisure room 

A whole new room for your 
house installed in one or 
two days? Sure, says Alcan. 
This Leisure Room comes 
complete with roof, ceiling, 
overhang, insulated wall 
panels, cement pad poured 


to specs, choice of windows. 


Alcan Bldg. Prods., Box 
1234, Youngstown, Ohio. 


Sliding-door lock 

A Wedg-Guard secures a 
partially open sliding glass 
door. The removable plastic 
wedge sticks to the door 
frame on a Velcro pad. 
Place it high to keep small 
children from opening doors. 
It's $3 from Better Way, 
21330 Center Ridge Rd., 
Cleveland, Ohio 44116. 


am 


Water saver 


Snip the refill tube in your 
toilet tank and insert the 
Great American Water Sav- 
er. With this adjustable flow 
redirector, every flush will 
use up to 30 percent less 
water, claims American Wa- 
ter Engineering, 1100 Glen- 
don Ave., Los Angeles, 
Calif. They're two for $3. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Video movies 


If you're not taping your 
favorite movie from the TV 
with this new Sony Betamax 
video cassette recorder, 
strap it to your shoulder and 
make your own. Combined 
with a new color camera, the 
entire system is portable 
for instant home movies. 
Available late this year. 


VECO? Mz 


114 | POPULAR SCIENCE 


Computer! 


Add a color TV to the Smart 
II computer from Fire Bird 
Sales, Box 128, Woodland, 
Ill., and the system is com- 
plete. It comes with 32K of 
RAM (expandable to 630K), 
disc drive, and keyboard. 
Video graphics are in color, 
and an audio output allows 
sound effects. Price: $1595. 


Computer II 


Hit the RESET button and the 
Vector MZ's built-in monitor 
gives you control over the 
Z-80 system and dual disc 
drives. Two-word address 
technique allows up to 64K 
of RAM to be added to exist- 
ing ROM. Vector Graphics, 
790 Hampshire Rd., West- 
lake Village, Calif. $3750. 


Public service 


Tap in any of 6000 VHF or 
UHF public service frequen- 
cies into this new J.I.L. 
scanning receiver and you're 
ready to listen in on the call. 
SX-100 can store up to 16 
channels and scans them 
automatically for you. Dig- 
ital readout shows frequency 
and time of day. $489.95. 


All-bands 


Now you can tune in without 
being turned off by the price 
of an all-band receiver. $250 
buys this Lafayette BCR- 
101: a six-band unit for AM, 
marine, short-wave, amateur, 
international, CB, and air- 
craft broadcasts. Calibrated 
band-spread control allows 
critical station tuning. 


Sound control 


Where do you like to listen 
to music? In a concert hall, 
your living room, a closet? 
Dial in a number—up to 100 
—and this SoundSpace sys- 
tem from Advent adds or 
deletes dimensions to the 
music played through it. All 
signals are digitally pro- 
cessed. It's $595. 


Do-all car sound 


It comes as a package for 
your car: AM/FM stereo ra- 
dio, CB, digital clock, 
elapsed-time indicator, cas- 
sette or eight-track tape 
player, a 20-watt power am- 
plifier—and all remotely con- 
trolled by a goose-necked 
command module. Made by 
Audiovox, it's $995. 


Digital scale 


Worn gears, tired springs, 
loose screws are all things 
you blame on your bathroom 
scale for that high number 
at your feet. Now there's no 
excuse. This GE electronic 
scale uses a transducer 

for foolproof weighing and 
gives digital readout accu- 
rate to 1/10 pound. $49. 


\Nhat's New 


FOR YOUR CAR 


BY ED JACOBS 


Versatile sunroof 


You can install a Sunburst 
sunroof in almost any car, 
pickup, 4WD, or van, says 
Automotive Accessories Un- 
limited (2609 Woodland 
Dr., Anaheim, Calif. 92801). 
It comes in gray acrylic bub- 
ble, plus gray or mirrorized, 
flat, tempered glass. Price: 
$99.50 to $132.95. 


Pro sealer 

3M Auto-Pak pliable gasket 
sealer is a heavy-bodied, 
flexible sealant you can use 
on such things as pipe 
joints, flanges, and hose 
connections, as well as old 
or new gaskets. It was pre- 
viously available only to 
pros. A two-ounce tube is 
$1.70. 


Rear defogger 


Keeping your rear window 
fog-free and clear of frost 
and snow can be a lot easier 
with an electric defogger, 
such as this Prestolite mod- 
el. It attaches to any win- 
dow, draws just 6.2 amps, 
heats to more than 100° F., 
and does not restrict rear vi- 
sion. Price: $35. 


Charging-system 
tester 

You can check the state of 
your car's charging system 
quickly with Milwaukee Pro- 
ducts' Model 7600 Auto- 
Analyzer. It uses analog 
computer circuits and light- 
emitting diodes to check 
any 12-volt charging sys- 
tem. Positive indications of 
proper system voltage, low 
voltage, and defective alter- 
nator or regulator are pro- 
vided by multi-colored 
LED's. No external power or 
battery is required. It mea- 
sures 2% by % by 4 in.— 
small enough to fit in your 
shirt pocket. It's $37.50. 
Milwaukee Products, Inc., 
712 S. 12th St., Milwaukee, 
Wis. 53204. 


Blind-spotter 

By adding a Blind-Spot Mir- 
ror to your side rearview 
mirror, you can reduce the 
danger of a car lurking in 
your car's blind spot. It's 
self-adhesive and properly 
pre-angled. Price: $1.38. 
Del-Co. Inc., Box 233, West- 
chester, IIl. 60153. 


Oil saver 

By packaging 10W-40 oil in 
one-gallon Dispos-A-Jugs, 
Kendall provides for proper 
disposal of your waste oil. 
Just take the refilled jugs to 
a local recycler (re-refiner), 
or empty them into your ser- 
vice station's waste-oil tank. 
About $3.25 per gallon. 


Backstop 

Cargo loads sliding around 
the back of your van or pick- 
up? Load Bloc wedges lock 
cargo against movable steel 
pegs set into steel sockets 
in interlocking floor sec- 
tions. Kit: $167.07 to 
$192.78. James R. Parks 
Co., 2235 S. Kinnickinnic 
Ave., Milwaukee, Wis. 


OCTOBER 1978 | 115 


Smokey’s guide to using a 


cylinder- 
leakage 
tester 


How a cylinder-leakage tester tells you if there's a leak-down 


BOURDON TUBE 


HOSE TO 
CYLINDER 


PRESSURE. 
REGULATQR 


NO LEAKAGE 
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LEAKAGE 


Compressed air enters flat, 
hollow tube (Bourdon tube), 
tending to uncoil it. As tube 
straightens, linkage moves 
the pivoted quadrant. Teeth 
on quadrant mesh with teeth 
on pinion gear attached to 
needle on gauge face. 
Gauge is zeroed while at- 
tached to air source capable 
of delivering air between 80 
and 100 psi. Pressure regu- 
lator knob at bottom is ad- 
justed to maintain 80 psi in 
Bourdon tube before instru- 
ment is attached to engine. 
This causes needle on face 
to read zero. When gauge is 
attached to engine, some 
air escapes through cylin- 
der. Pressure in Bourdon 
tube drops, causing needle 
to move. Normal cylinder 
leakage will cause deviation 
less than 20 percent; great- 
er reading means trouble. 
Moroso (sketch at left) and 
Sun units work similarly. 


By SMOKEY YUNICK 
PHOTOS BY RAY HILL 


When I went to Indianapolis in '58, 
I took along something few people 
had seen before. It was a compres- 
sion-leakage tester, or what I call a 
blowdown gauge. At first the other 
guys didn't quite know what to 
make of it, but then they saw what 
it could do. The next year when I 
went back, I don't think there was 
a single mechanic without one. 

Today, the blowdown gauge is a 
basic tool among top-flight race 
mechanics. It lets them see inside 
the engine. It tells them whether 
it’s sick, or about to get sick—and 
where. It should also be a basic tool 
among those who work on produc- 
tion cars but, unfortunately, it's 
not. 

The reason used to be that a 
blowdown gauge was only for the 
pros because of its high cost—and 
the fact that you needed com- 
pressed air to run it. But now the 
price is pretty reasonable—one 
gauge is under $65. And a lot of 
people who do their own car main- 
tenance have compressors, or an air 
tank, or access to compressed air. 
So if you take care of your car, my 
advice is to get a blowdown gauge 
and learn to use it. 

Before a tune-up, or anytime you 
suspect trouble, get out that blow- 
down gauge, hook it up, put each 
piston on top dead center (TDC) 
with both valves closed, and put 
some air in. Observe the percentage 
of leakage indicated by the gauge, 
and you'll know what's going on. 
There is no such thing as a cylin- 
der that won't leak at all. So you'll 
never get a “0” reading. The impor- 
tant thing is how much each is 
leaking, and where. 


Should the rings be changed? Do 
you need a valve job? The blow- 
down gauge will tell you. 

The blowdown won’t get every- 
thing perfectly. But it’ll come so 
close it'll keep you from fooling 
around wasting time. 

One thing it won’t do: It won’t 
tell you whether your oil rings are 
working or need replacing. But it'll 
damn sure tell you if your com- 
pression rings are working. 

Suppose you have a burned pis- 
ton (a piston with a hole in it, or a 
cracked piston). With a compres- 
sion gauge it could be diagnosed as 
a burned valve. The compression 
gauge doesn’t know the difference. 
The blowdown gauge is the only 
one that will tell you. 

In fact, the blowdown gauge can 
even tell you if you’ve got bad 
rings or a bad cylinder bore. Let’s 
say you have a lot of leakage with 
the piston at TDC. Move the 
piston down 10 degrees and the 
leakage goes away. Right away you 
know the rings are okay, but the 
cylinder bore is warped. 

We're in such a big hurry today 
that even a conventional compres- 
sion check often doesn't get per- 
formed as part of an engine tune- 
up, though that used to be stan- 
dard. But even if a compression 
check is made, it doesn't tell you 
much, except that your compres- 
sion is good, high, low, even, or 
uneven. The only way you can real- 
ly get a handle on what's going on 
inside is to blow the engine down. 

And that ought to be done before 
any tune-up. You can't tune out a 
valve problem, for example. You 
can't tune out bad rings, either. Or 
a cracked cylinder block, or a head 
gasket problem. If you try to tune 
an engine with these problems, 
you're wasting your time. 

Another thing. Suppose a guy 
has a car he wants to sell, and he 
says all it needs is a couple of 
plugs and plug wires. Blow it 
down. You'll find out if you've got 
a foundation to build a house on. It 
can also save you from investing 
money in your own clunker when 
you should really sell it. 

Now this whole deal sounds like 
it takes a lot of time. But it doesn't. 
An expert mechanic can do it in 15 
or 20 minutes—30 at most. It may 
take a do-it-yourselfer longer, but 
the same benefits still apply. 


Blow down tips 


Blow down an engine when it's 
hot (at operating temperature). A 
cold engine will leak a lot worse 
because the top piston ring de- 
pends partially on a hydraulic seal. 


Path air takes indicates what's wrong inside the engine 


If exhaust valve is not seating fully, air will escape 
through exhaust (1). Bad intake valve? Air goes out 
the carb (2). Rings not sealing adequately let air 
into crankcase and out oil fill (3). Leaky head gasket 
can let air into water jacket (4), to open air, or be- 
tween cylinders. Cracked head or block also allows 
air into cooling system (5). To detect the leak source, 
listen at the tail pipe, carb (air cleaner off), oil-filler 
hole, or radiator fill (to prevent being burned, don't 


remove cap from the hot engine). 


4 


First you remove all the spark 
plugs. Then you open the throttle 
wide so you can listen at the 
carburetor. The choke plate must 
be open, too. 

Now, the next step is finding 
TDC for each cylinder, and getting 
both valves closed at the same 
time. This worries a lot of people. 
But really, it's no big deal. 

First, screw the spark-plug hose 
that comes with the blowdown 
gauge into the plug hole of number- 
one cylinder. (Your shop manual 
will tell you your engine's firing 
order, and which cylinder is num- 
ber one.) 

Then you can put your finger 
over the other end of the hose and 
turn the engine by hand (a wrench 
on the damper pulley), or have 
somebody bump the starter. If you 
bump the starter, first disconnect- 


at the distributor—the high-tension 
lead from the coil and ground it 
with a jumper wire. 

Now watch the damper-pulley 
marks and rotate the engine slowly. 
You'll feel the pressure with your 
finger as the number-one piston 


comes up on the compression 
stroke. When you're on the com- 
pression stroke, rotate the engine 
until the marks on the damper 
pulley indicate that the piston is at 
TDC. 

Then connect the blowdown 
gauge to your air compressor, and 
adjust the regulator at the bottom 
of the gauge until the gauge reads 
"0". Now, attach the hose from the 
number-one spark-plug hole to the 
blowdown gauge, and observe the 
rate of leak-down. 

The gauge is marked from zero 

Continued 
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to 100 percent. If you get a reading 
of 20 percent or less, go on to the 
next cylinder. Over 20 percent, 
investigate with your ear at the 
exhaust, carb, etc., to see where the 
leak is coming from. 

Next, go to number-two cylinder 
in the firing order and do likewise. 

How do you find top dead center 
for number-two cylinder? Well, if 
you have an in-line six cylinder, 
number two is going to hit TDC 
with the valves closed exactly 120 
degrees of crankshaft rotation later 
than number one does. With a V8, 
number two will hit TDC 90 
degrees later. With the odd-firing 
Buick V6, it’s 90 degrees and 150 
degrees. And with an in-line four- 
cylinder, every 180 degrees. 

As you know, 90 degrees is a 
quarter turn of the damper pulley, 
180 degrees is a half turn, etc. 

Let’s say you’ve got a V8 and 
you've just finished with number- 
one cylinder. Stick the hose in 
number-two cylinder in the firing 
order. Now take the distributor cap 
off. (Before you do, mark with a 
piece of chalk the location of each 
spark-plug wire-lead terminal on 
the distributor housing [see pho- 
to].) 

With the distributor cap off, you 
can see the rotor. Turn the damper 
pulley approximately 90 degrees 
until the point of the rotor lines up 
with the mark for number-two cyl- 
inder on the distributor housing. 
Now number two in the firing or- 
der is at TDC with both valves 
closed. 

("There's one thing to bear in 
mind when attempting to find 
TDC with each cylinder: If the 
piston is off TDC more than a 
degree or two either way, the air 
pressure will often blow it back 
down the bore. If this happens to 
you, simply try again.) 

After finishing with number two, 
go on to number three, and so on, 
until you've finished all the cylin- 
ders. 

While 20 percent or less is an 
acceptable rate of leak-down on a 
production engine, a racing engine 
might be in the neighborhood of 
three or four percent Why the 
difference? 

It's all in the bore. The bore in 
most of these production engines is 
as crooked as hell 'They were 
round when they were made. But 
when they bolted on the cylinder 
head, they twisted them all out of 
shape. And I don't mean a little. 

Its not because they're not 
torqued properly. You can't torque 
your way out of it. What happens 
is that when they hone the block at 
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Moroso gauge costs $62.95, can be 
bought at most speed shops or automo- 
tive parts stores that specialize in per- 


the factory the bores are round. 
But when they put the heads on 
and bolt them tight, the tightening 
forces distort the bore. 
Now, in racing what we do is use 
a set of simulated cylinder heads. 
They’re like heads, except they 
have holes above each cylinder a 
little bigger than the cylinder 
bores. We put a gasket between the 
simulated heads and the block, and 
tighten the heads down to the prop- 
er torque in the proper sequence. 
Then we hone the cylinders. This 
way the cylinders are stressed first, 
then honed, so they're true when 
the real heads are bolted on. 
That's why you get more leak- 
down in the production cars than 
with the racing engines. There's 
nothing you, the average motorist, 
can do about it. That's just the way 
the cars are built. Pontiac is the 
only one I know that bolts on the 
simulated heads, then hones. And 
they just started doing it, although 
Continued on page 174 
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formance products. If you can't find one, 
write Moroso Performance Products, 
Carter Drive, Guilford, Conn. 06437. 


Rotating pressure regulator right or 


left, as necessary, zeroes both the 
Moroso, shown here, and Sun gauges 
prior to attaching to cylinder. 


2 


Thumb over end of hose to cylinder 
will tell you when piston is on compres: 
sion stroke. Continue cranking until 
timing marks or rotor tip indicate TDC 


At base of distributor, make a in the firing order, the 
mark directly beneath the tower for e 


ch tributor cap. Rotor tip will now 
spark-plug wire. Identify wires one, two, indicate TDC (when tip is above mark) 


Quick-disconnect 


Ap 
ìs shown above ega engine. Air could be heard com 
The unacceptable reading, at right, was ing out of the tail pipe, indicating a 
on the number-two cylinder of a 1974 leaking exhaust valve. 


ting with both Acceptable reading 
Moroso and Sun units allows easy, fast 


hookup of gauge to spark plug hose 
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GM for’79 


eNew compact size 
for super-luxury Coupes 


eMore diesel V8 engines 
«Big compacts phasing out 


Along with engineering 
changes, the new GM cars 
offer smart new styling 


By JIM DUNNE 


Styling and chassis changes at GM 
for 1979 are restricted to just three 
cars out of the 32 separate models 
the company produces. But to say 
that it’s an “off year" for design and 
engineering innovations misses the 
point. An off year for GM would be 
a bonanza for any other company. 

Here's what's new for '79: 

© Complete styling and engi- 
neering changes for Riviera, Toro- 
nado, and Eldorado. 

e A virtually all-new 151-cu.-in. 
four-cylinder engine from Pontiac. 

@ Another diesel engine from 
Olds, this one a 260-cu.-in. V8 that 
is built exclusively for Cutlass. 

@ A major advance in quick-heat 
glow-plug design for all diesels. 

* Expansion of the turbo V6 
production by Buick; Riviera is 
offering it as the standard engine. 

* A general shrinking of engines 
that includes the elimination of 
400-cu.-in. sizes in some models 
and the introduction of a 267-cu.- 
in. V8 from Chevy. 

And there is more, including a 
closed-loop emission system that 
monitors itself and adjusts fuel/air 
mixture automatically; sealed car- 
buretors that cannot be adjusted by 
the usual screws; wider use of 
computer readouts for instant 
check of fuel economy, distance to 
travel, and other data; and the 
expansion of diesel-engine produc- 
tion. 

All this, plus a complete new line 
of compacts due in mid-season, 
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makes 1979 more than just ordi- 
nary, even by GM standards. 

The most prominent changes are 
in the Buick Riviera, Olds Toro- 
nado, and Cadillac Eldorado. They 
are smaller cars with smaller en- 
gines and transmissions—and light- 
er in weight by as much as 900 
pounds. That adds up to a leap 
forward in fuel economy—as much 
as eight mpg in the diesel Toro- 
nado and Eldorado over the 1978 
models. At the same time, there is 
more leg- and headroom for passen- 
gers. But they are now classified as 
four-seaters, a more honest descrip- 
tion of carrying capacity than the 
six-seater rating of earlier models. 

For all the changes, the ride and 
interior noise levels of the Eldo- 
rado, Toronado, and Riviera are 
slightly improved over 1978. The 
ride is firmer, more controlled, if 
the prototype models I drove at 
GM’s Milford Proving Grounds are 
an indication of what the produc- 
tion cars will be like. But few of 
the front-drive features are evident 
in ordinary driving conditions. The 
difference between power-on and 
power-off at cruising speeds results 
in little change in the car's direc- 
tion, even in turning maneuvers. 
The usual front-drive oversteer /un- 
dersteer transition is highly dis- 
guised. 

All three cars have an indepen- 
dent rear suspension, the first of- 
fered on a GM car, besides Cor- 
vette, since the demise of the Cor- 
vair. The rear wheels are mounted 
to wishbone control arms, and 
cushioned by coil springs. The only 
connection between the right and 
left wheels is a stabilizer bar. An 
automatic leveling device is built 
into the shock absorbers. 


Benefits of the suspension in- 
clude a more level ride, more room 
for rear-seat passengers, extra lug- 
gage space and—from the leveling 
system—a constant bumper height. 

The front suspension continues 
with torsion-bar springs set outside 
and below the fore-and-aft-posi- 
tioned engine. 

Size differences between the 
1978 and 1979 Toronado are typi- 
cal of the three cars. Wheelbase is 
now 114 inches, or eight inches 
shorter; overall length is 205.6 
inches, almost 22 inches less; and 
overall width has been cut 8.7 
inches to 71.3 inches. 

Most of the 900-pound weight 
reduction is traceable to the small- 
er body size, but weight savings 
were also made in the drive train. 

A new, smaller automatic trans- 
mission, GM’s THM 350, and 
lighter final drive are combined 
with smaller engines. 


The engines 


Eldorado now uses the Seville 
350-cu.-in. V8 with fuel injection as 
its standard engine. The 350-cu.-in. 
V8 diesel is an option. Toronado 
has a 350-cu.-in. gasoline engine, 
with carburetor as standard. The 
350 diesel is optional. Buick makes 
its turbocharged V6 engine stan- 
dard in Riviera; the 350 gasoline 
engine is also available. All larger 
V8’s have been dropped. 

Olds’ second diesel is a 260-cu.- 
in. displacement V8 that is similar 
to the 350 in most respects. It is 
available as an option on the Cut- 
lass. Olds expects to produce 
190,000 diesels this year—50,000 in 
the smaller size—for both cars and 
pickups. 

Continued 
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Pontiac's Firebird fea- 
tures updated styling 
front and rear on the 
base Firebird, Esprit, 
Formula, and Trans Am 
(above). Engine options 
range from 231-cu.-in 
V6 to a 403-cu.-in. V8 


Last of the big Novas 
has a new front end, 
rectangular headlights. 
Chevy will 2 out 
Nova before the end of 
the year and replace 
it with an all-new front 
drive car next spring. 


Original front-drive car 
at GM is the Toronado, 
now smaller and lighter 
for 1979, with a choice 
of 350-cu.-in. diesel or 
gasoline V8 engines 


Cadillac's prestige El 
dorado (below) has new 
wheel-bearing assem 
blies that require no field 
adjustment or re-greas: 
ing. Styling details in 
clude new stainless 
steel roof cap (below. 
left) for the top-of-the 
line Biarritz 


warm-up glow plug 
standard on all Olds’ die- 
system means that 

tart after just 
at zero degrees F. 


delay is less than two seconds with 
a cold engine. The new glow plug is 
made of long-life materials that can 
withstand a 1700-degree tempera- 
ture rise in seconds. It has a 
remote-control sensor switch of bi- 
metal design that duplicates the 
temperature rise of the plugs but at 


a lower, zero-to-200-degree-F range. 

the new glow-plug 

system not easily retrofitted to 
Olds’ earlier diesels. 

new engine replaces 

n. four that it produced 

It is a freer-breathing 

flow com- 

uel 

in from one side and exhausts it 

out the other. The spark plug is 

located close to the center of the 

combustion chamber, where it pro- 

motes “controlled burn” of the fuel 

and a shorter flame front. The 


Chevy Camaro is responsible for much 
of the resurgence of sporty-car popular- 
ity. Its handling and performance are 
top features again for 1979. 


Riviera will be front-drive for the first 
time, and features a turbocharged 231- 
cu.in. V6 engine as standard. It may 
be quietest, best riding Buick. 


engine weighs 35 pounds less than 


the old four, with saving: 
from a lighter block (11.7 pounds), 
lighter crankshaft (11.7 pounds) 
and an aluminum manifold. It will 
be offered as a replacement for las 
year's 151 on Sunbird, Monza, and 
Starfire. 

Chev. 
version of the 200-cu. 


coming 


267-cu.-in. V8 is a lar; 
n. V6 th; 


introduced last year. It fills the gap "| 


6 and the 305-cu 
engine lineup and i 
in the Malibu and 


between the 
V8 in Chev 
offered only 
Monte Carlo. 

Chevrolet will gradually intro- 
duce a new no-tamper carburetor 
on 350-cu.-in. V8-engine Caprice 
models. There no provision for 
adjustment; screw holes are sealed. 
Chevy admits that the feature 
might result in a rough-running 
engine for up to 4000 miles on a 
new car until the engine is fully 
broken in. 


AMC for '79 


Goodbye Gremlins— 
now theres a new Spirit 


By ED JACOBS 


When I climbed out of the new 
AMC Spirit after a test ride at a 
special press preview this summer, 
I felt American Motors just might 
have the cleverest engineers in De- 
troit. They've long been famous for 
getting $200 worth of looks for 
$100. And their '79 lineup—created 
while waiting for the AMC-Re- 
nault linkup to gel—will strengthen 
that reputation. For a modest in- 
vestment, they've produced a pleas- 
ing new look throughout. 

Matador and Gremlin are gone, 
but Gremlin lives on in Spirit-an 
airy two-door sporty car based on 
Gremlin running gear. The sedan 
model even retains the familiar 
Gremlin profile, though greatly im- 
proved by a full-size rear-quarter 
window. 

Concord will have a new front 
end with quad rectangular head- 
lights. It appears, cleverly, to share 
the Spirit/AMX front shell. A 
larger, 258-cu.-in. six will be stan- 
dard on Pacer. And like all AMC 
"[9's, which have improved comfort 
and luxury, you can get Pacer in a 
base, DL, or new Limited model 
that includes leather seats, air con- 
ditioning, power brakes and steer- 
ing, and an AM/FM stereo radio. 

By slightly raising the 258-2V's 
compression ratio, AMC found two 
more mpg without boosting octane 
requirements. In the works for 1980 
is a 2.5-liter replacement for the cur- 
rent two-liter four. 

Jeep CJ5's and CJ7's will have 
more interior luxury plus easier 
shifting in "79. Wagoneer and Cher- 
okee wagons, and Jeep pickups will 
have new front ends with duai 
rectangular headlights. au: 


Spirit is available as either 
two-door liftback (above) or 
two-door sedan (right). Com- 
fort and visibility are both 
good. With special suspen- 
sion and trim, rear-window 
louvers, and swoopy spoilers, 
Spirit becomes a perfor- 
mance-oriented AMX. A 304 
V8 and four-speed are op- 
tional on all three. Lock-up 
torque converter is standard 
on 304 automatics. Honcho 
(below), Wagoneer, and 
Cherokee get new front ends. 


— Ch Y i 
Horizon TC3's sloping urethane-plastic nose produces six 
percent less drag than earlier developmental design. for 779 


«No more big cars 
«2-door Omni/Horizo 
eFirst diesel van 


New Yorker is almost 10 inches shorter, 800 Ibs. lighter. It's 
also available in limited-edition Fifth Avenue model 


Omni O24 (above and left) also has 
soft, aerodynamic nose, Optional rear 
spoiler drops drag coefficient from 0.47 
to 0.44. Flip-up sunroof, aluminum 
wheels, sports suspension, and four 
spoke steering wheel are optional. Ap. 
pearance group that is shown here uses 
many black components 


St. Regis is actually seven inches /onger than its predecessor, the '78 Monaco. It is now the biggest Dodge model 


This year there’s a bumper- 
to-bumper crop of new cars 
and advanced systems 


By ED JACOBS 


Chrysler has revamped both ends 
of its car lines for ’79, lopping off 
its standard big cars entirely and 
introducing new compact sporty 
coupes—plus a host of engineering 
surprises. 

There are new scaled-down full- 
size cars, sporty Omni and Horizon 
two-door models, and a diesel-pow- 
ered van. And from Japan, a front- 
wheel-drive subcompact and a mini- 
pickup. Chrysler is also introducing 
a new electronic feedback carbure- 
tor system, a unique dual-range, 
four-speed transmission, and a lim- 
ited-production electronic fuel-in- 
jection system. 

Fury, Monaco, and Charger are 
gone. Also gone from the car lines 
are the 400 and 440 V8’s, the big 
wagons, and the big two-doors. 

Top of the line for ’79 are the 
all-new, full-size Chrysler Newport 
and New Yorker, and Dodge St. 
Regis. They’re about 800 Ibs. light- 
er, but look every bit as long as 
ever, even though the Chryslers 
are about 10 inches shorter. St. 
Regis, however, is actually seven 
inches longer than the intermedi- 
ate Monaco it replaces. 

The interiors of all three are 
what you'd expect: spacious, luxuri- 
ous, airy, and comfortable. Passen- 
ger room is undiminished. The ride 

Continued 


First-ever diesel-powered van built in 
U.S. is available from Dodge. Engine is 
same Mitsubishi-built 243 six intro- 
duced on pickups last year. 


D50 pickup (photo and cutaway at 
right) has extra-large doors, spacious 
cab, very good visibility. Seats adjust 
6.4 inches fore and aft. Bed can hold 
1400 Ibs. and is long enough for a mo- 
torcycle. With optional 2.6-liter engine 
and five speeds, performance is surpris- 
ing. Plymouth version is called Arrow. 


Champ is identical 
to Colt Hatchback, 
except for grille and 
some trim. Cutaway 
shows placement of 
transverse engine, 
which is easy to 
work on. With op- 
tional 1.6-liter en- 


gine and dual- 
range "Twin Stick” 
four-speed, perfor- 


mance is exception- 
al; economy, very 
good. Handling is 
also very good. 
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of the prototypes I drove was quite 
comfortable, but the power steering 
was typically vague. It needed con- 
stant attention and did not center 
well after a turn. This also held 
true for all other power-steering- 
equipped cars I drove. 

The cars have very good aero- 
dynamic characteristics. Chief de- 
signer Bill Dayton says their co- 
efficient of drag is 0.538. That com- 
pares favorably with the 0.56 of the 
°78 Caprice and Riviera, but falls 
short of the 0.50 for the '79 LTD 
and Marquis. 

Real-world fuel economy is pret- 
ty good, Chrysler claims, One en- 
gineer reported 19 mpg from a six- 
cylinder Newport on a trip from 
Florida to Detroit, through the 
Great Smoky Mountains. And he 
claims power was more than ade- 
quate. 

Two-door versions of Omni and 
Horizon—called O24 and TC3, re- 
spectively—have long been ru- 
mored, and sporty-car fans won’t 
be disappointed. The two-door 
models are a pair of sharp-looking 
cars with good handling and re- 
sponse. Their hatchback configura- 
tion is great for carrying large, 
odd-shaped objects, but the rear 
seat is virtually useless. Legroom is 
minimal, and it’s easy to hit the 
low roof with your head. 

Visibility is good, though a bit 
restricted to the rear by pillars 
and the hatch. The two-inch-lower 
seating position does lose some of 
the commanding view of the four- 
doors, but is still adequate. 

Plymouth’s new Japanese-built 
front-wheel-drive subcompact will 
be called Champ. Dodge will call 
it Colt Hatchback—which should 
cause plenty of confusion because 
the familiar old Colt will still be 
available. 

But these new cars just might 
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St. Regis’ interior (above), like Newport's and New Yorker's, 
is spacious and airy, The drawing (left) shows “Twin Stick” 


be the sleepers of the whole line- 
up, especially if the enthusiasts 
discover them. They were intended 
to be economy cars (with EPA 
ratings around 50 mpg), but they’re 
just plain fun to drive. 

And, properly equipped, they can 
be little terrors. Tim Oinoue, Mit- 
subishi Motor Services’ general 
manager, says flatly: “I think that 
if the drivers use the dual-range 
transmission’s power position (more 
about this later), Plymouth Champ 
and Dodge Colt will be the fastest 
small vehicles in the world.” 

Well, with the optional 1.6-liter 
engine and the dual-range four- 
speed Oinoue spoke of, I got con- 
sistent zero-to-60-mph times of 
about 12 seconds (faster than the 
Scirocco we tested in September). 
And their cornering seems outstand- 
ing, too, with the best rough-pave- 
ment directional stability of any 
Chrysler product. 

The unique, dual-range “Twin 
Stick” transmission option is ex- 
clusive to these cars. With a short 
lever beside the shifter, you select 
one of two gear ratios on the input 
shaft of the otherwise conventional 
four-speed transaxle. One ratio is 
for power, the other for economy. 
The effect is that of an overdrive 
fifth gear, but the unit will actually 
function in either mode in any gear. 
So you can have an eight-speed if 
you feel you really need the exer- 
cise. 

Mitsubishi also builds the new 
mini-pickup. Plymouth will call it 
Arrow; Dodge, D50. It has a roomy, 
comfortable cab, with plenty of 
glass area and seat adjustment. It 
also has a 1400-Ib. capacity, with 
enough length to haul motorcycles. 
And, with the optional 2.6-liter en- 
gine and five-speed, it really moves. 

Dodge introduces the first-ever 
diesel-powered van in the U. S. this 


transmission for Champ. It has two gear ratios on input shaft, 
for selecting either the power or the economy mode. 


season. The company did it by 
adding the 243-cid six-cylinder that 
was optional on pickups last year. 
But it's a steep $1400 option, avail- 
able with automatic only. 

A new component to be added 
later this year is the Electronic 
Feedback Carburetor system. It will 
become standard on the 225-1V six- 
cylinder engine for California. It 
uses a microprocessor, ll sensors, 
an air pump, and a three-way 
catalyst. 

Very simply, the microprocessor 
monitors the various sensor signals, 
and controls the carburetor to main- 
tain the ideal mixture. The key 
sensor, located in the exhaust mani- 
fold, detects the presence or ab- 
sence of oxygen, and feeds the 
computer a “yes” or “no” signal. 

'The microprocessor then adjusts 
fuel flow accordingly. Since the 
circuitry is a simple yes/no ar- 
rangement, with no input for “how 
much," the microprocessor con- 
stantly cycles the mixture minutely 
richer or leaner, to maintain the 
ideal 14.7:1 air/fuel ratio. 

Chrysler will also introduce Elec- 
tronic Fuel Metering (EFM), 
a limited-production fuel-injection 
system [Detroit Report,” PS, Aug. 
"[8], in very small numbers this 
year—probably in no more than 500 
cars. 

A lock-up torque converter will 
become standard on all automatics, 
except California cars or those with 
a towing package. 

All vans will have a new front 
end that nets 10 percent less drag. 
Ramchargers and pickups will also 
have new front sheet metal. Quad 
rectangular headlights will be op- 
tional on each high-line version. 

Most other changes for '79 will 
be small—subtle styling refinements 
and minor trim, accessory, and ap- 
pearance-group modifications. Es 


BS leisure-home plan 


Energy-saving 
secondhome . 


A second home (for leisure living) 
is certain to double your awareness 
of energy conservation—not just by 
getting you closer to nature, but 
because you'll now face two sets of 
utility bills! 

In most cases, your primary 
home was built before energy con- 
cerns were a dominant factor in 
design and construction, so the best 


DOUBLE 
GLAZING 


2x6 STUD WALL a 
WITH R-19. INSULATION 


ara 


you can do there is to upgrade and 
retrofit to meet today's realities. 
When you start from scratch, how- 
ever, as in building a second home, 
you can make sure that construc- 
tion incorporates all the latest 


techniques for making the structure 
energy efficient. 

We asked Home Building Plan 
Service 


to work with Western 


[^ £30 CENG 
D INSULATION 


KITCHEN 


Wee? 


DINING -LIVING ROOM 
23.0" «1237 
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Wood Products Assn. toward the 
development of the first leisure- 
home plan specifically designed 
around these updated techniques. 
HBPS's Plen-Wood House in our 
May issue was an earlier step 
toward that goal—the first house 
plan to incorporate the new sealed- 
crawl-space-plenum concept. But 
the house shown here combines the 
Plen-Wood idea with two other 
recent construction innovations: 

* The walls are framed with 
2x6's, 24-in. on center to increase 
the depth and width of stud cavi- 


ties, for thicker insulation with 
fewer gaps. 

* The plans detail an All- 
Weather Wood Foundation to 


create the insulated crawl space 
and to replace cumbersome con- 
crete walls. With this technique, 
foundation walls of pressure- 
treated lumber and plywood can be 
erected in rainy or freezing weath- 
er, when concrete could not be 
poured (and some areas of the 

Continued on page 198. 
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Super-simple same-day 
assembly—and it moves 
out in boxes when you do 


By LAURA WESSNER 
PH OS BY ORLANDO GU 


shopping 
store in 


I was pushing 
cart down the aisle 
New York City re but in- 
stead of stocking it with the usual 
eggs and peanut butter, I piled in a 
bed, love seat, four chairs, and a 
dining-room table. I paid at the 
checkout counter and hauled it all 
home in a taxi to furnish my studio 
in an afternoon 

Astonishing? ot really 
bought a new kind of knockdc 
KD) furniture that comes in 
packed in cardboard boxes 
knockdown furniture isn't like 
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Small sitting room v 


old-fashioned type that had to be 
sanded and painted and took days 
to finish. The new KD furniture is 
completely finished, but comes 
nassembled. Clever fastening de 
signs allow vou to put it together in 

ninutes instead of days 
Almost every conceivable kind of 
available in this 


€ inuec 


form 


Even a 12-year-old can put this furni- A chrome-and-smoked-glass étagère Innovator’s chrome-and-canvas chair 
ture together easily. James David's cozy ($127) from James David comes with an (Macy's has it) sells for $55. The fiber- 
cane-paneled love seat costs $218. optional fourth shelf not shown here. filled cushion is removable. 


Wall systems from Conran's come in a wide variety of shelf, Attractive coffee table (James David) has a caned surface 
cupboard, and drawer combinations. Prices range from $41.95 covered with smoked tempered glass. The legs are made of 
to $150 for individual shelving units. Chrome. It costs $72. 


Conran's country-kitchen stainless- 
steel sink with pine cabinets is $224. Ad- 
ditional movable cupboards start at $44. 


Folding director's chairs of canvas and 
wood are light, good-looking anywhere. 
They're $35 each at Conran's. 


ji 


2 Green and white checks cover a 
fresh-looking spruce chair that’s part 
of Conran's Woodstock” collection. 
It's $115. 


4 Unfinished, but assembled, ply- 
wood chair by Stamberg can be 
purchased at Bloomingdale's for $40 
—or you can build it yourself. 
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Buy ‘em in kits or build ‘em yourself 


1 Spruce coffee table, simple and 
solidly designed, is made by Con- 
ran's. It sells for $61.50. 


3 Make this chair yourself with 
second-grade plywood and nails. In- 
structions are in Peter Stamberg's 
Instant Furniture, published by Van 
Nostrand Reinhold. 


5 Laminated bentwood chair with 
foam cushions sells for $150 from 
James David. It comes in a variety 
of fabrics and colors. 


today—even a kitchen sink. It's 
sold by stores like New York's chic 
new Conran's, a leader in this field, 
Bloomingdale's, and lots of other 
places around the country. (See 
list at end of article.) 

The first piece I put together 
was a chrome-and-canvas chair 
from Innovators in Stockholm and 
sold at Macy's. It took about 20 
minutes to assemble. It cost $55 
and is as good as an assembled 
piece that runs about $75. Instruc- 
tions were easy to follow, and a 
little Allen wrench was included in 
the box to drive well-hidden bolts 
in the chair's arms and legs. The 
finished product was comfortable, 
sturdy, and good looking—perfect 
for patio or recreation room. 

A very attractive cane love seat 
with coral-patterned cushions took 
about 30 minutes to put together, 
and the only tool I needed was a 
screwdriver. James David's cane- 
and-glass cocktail table took all of 
10 minutes to assemble. A glass- 
and-chrome étagére from the same 
firm took the most time—about 40 
minutes, needed to screw the five 
glass shelves and chrome supports 
together. This kit required a screw- 
driver and a rubber mallet to 
pound some tight-fitting chrome 
legs firmly into the frames. In less 
than two hours I had assembled a 
very handsome small sitting room. 

On some pieces, plastic snap-on 
chrome-color caps cover the screws. 
Certain sofas and love seats easily 
convert to single-seaters by using 
shorter horizontal supports and re- 
moving a few cushions. Most KD 
manufacturers make shelves, desks, 
and cupboards with separate, rear- 
rangeable storage units—so shelves 
can be added or eliminated. 

Many of the stores mark the 
degree of difficulty of assembly on 
the furniture, from easiest, easier, 
easy, to—you need a little help. But 
if the étagére I assembled, which is 
considered one of James David's 
more complicated pieces, is a true 
indication of how difficult assem- 
bly can be, I'd say that KD pieces 
shouldn’t present any real prob- 
lems, even for the most amateur, 
all-thumbs assembler like me. 

The new eye-catching materials 
used are soft velours and pretty 
patterned fabrics, cane, pine, 
smoked tempered glass, chrome, 
and brightly colored canvas. Some 
of the more unexpected pieces 
available are a grandfather clock 
from James David, a kitchen cup- 
board at Conran’s, a lovely wicker 
rocking chair at Bloomingdale’s, 
and a metal-framed chair with a 

Continued on page 200 


Plastic trays salt away 


solar heat 


By ELLEN GORDMAN 


One of the drawbacks of solar heat- 
ing is the inability of most systems 
to provide heat during several con- 
secutive sunless days. Rock and 
water—the most commonly used 
heat-storage media—are unable to 
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hold more than one or two days’ 
heat reserve without being imprac- 
tical because of size and cost. 

Inexpensive eutectic, or phase- 
change, salts, however, can store 
large amounts of heat in a relative- 
ly small space. Solar researchers, 
notably Dr. Maria Telkes, have 
experimented with these materials 
since the 1930’s. (PS has recently 
reported on two experimental sys- 
tems: “Revolving Barrel Banks So- 
lar Heat,” May, and “Solar Lab 
Soaks Up Sunshine with Exotic 
New Materials,” June.) 

Now, there's a commercially 


Sun-heated air in vertical panels on 
south wall of house (left) is ducted to 
eutectic-salt storage (drawing). 
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available system that uses a eutec- 
tic salt to store solar heat. Solar, 
Inc. (Box 246, Mead, Neb.) offers 
a complete air-type solar heating 
system that includes the eutectic 
salt sodium sulfate decahydrate, a 
compound of 10 molecules of water 
and one molecule of sodium sul- 
fate. The eutectic salt is stored in 
thin plastic trays that are stacked 
in an insulated chamber (drawing). 

The salt’s temperature needs to 
be raised only slightly to store 
heat. At 89 deg. F, the salt be- 
gins to change from its crystalline 
form to a liquid. As it changes, it 
stores heat. Each cubic foot of salt 
can store about 9555 Btu during 
the phase-change process. When 
heat is removed, 9555 Btu are 
released as the salt changes back to 
a solid. 

This method of storing heat has 
two advantages: Abundant quanti- 
ties of heat are stored in a smaller 
area than with rock and water. And 
heat can be stored at very low 
temperatures. 

In liquid form at about 90 deg. F, 
200 cubic feet of salt contains 
about 1,911,000 Btu. In Solar, 
Inc.’s storage trays, 200 cubic feet 
of salt requires a storage space of 
400 cubic feet. (When stacked, 
quarter-inch air spaces for heat 
transfer are formed between the 
trays.) To store the same amount 
of heat, you'd have to increase the 
temperature of 240,000 pounds of 
rock from 80 to 120 deg. F. Or 
you'd need to raise the temperature 
of 5750 gallons of water from 110 to 
150 deg. F. These higher storage 
temperatures require higher tem- 
peratures in the solar collectors, 
and that reduces efficiency. Since 
the eutectic salt will begin to store 
latent heat at 89 deg. F, the collec- 
tor temperature in Solar, Inc.'s sys- 
tem can be as low as 95 deg. F for 
storage of usable heat. 

The self-stacking 12-inch-square- 
by-14-inch-deep trays can be ar- 
ranged in a variety of configura- 
tions depending on available space, 
and in varying numbers depending 
on the heating requirements of the 
building. The storage area for a 
1500-sq.-ft. home would contain 
about 100 cubic feet of salt. 

Due to the nature of the com- 
pound, stratification of the salt can 
occur after many phase changes. 
During stratification, the sodium 
sulfate drops to the bottom of the 
container, leaving a layer of water 
on top. The shallow depth of Solar, 
Inc.’s trays is said to prevent this. 

Cost of a complete system for a 
1500-sq.-ft. home is estimated at 
about $10,000. [^B] 
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Heat-saving 


fireplaces 


-enjoy the flames 
without the waste 


By DARRELL HUFF 


Beset by charges that wood-burn- 
ing fireplaces are hopelessly ineffi- 
cient, wasteful, and even counter- 
productive, the people that make 
'em are fighting back. As well they 
might, with their existence at 
stake. In some parts of the country, 
fireplaces have actually been out- 
lawed in new construction. The 
reason is that a conventional fire- 
place ineptly used may not only 
produce very little heat; it may 
even chill your house. The threat 
to fireplace builders is a threat to 
all us open-fire buffs as well. 

To keep their product viable in 
an energy-short world, innovative 
fireplace makers have attacked the 
problem on four major fronts. Gen- 
erally, these new designs are avail- 
able in complete, new fireplaces. 
Some of the methods used, howev- 
er, can be adapted to many older 
fireplaces (see PS, Nov. '77, Sept. 
"18, and concluding box). 


Dampers and doors 


'The most serious charge against 
the ordinary fireplace is that it 
steals room air—air that you've 
Spent energy dollars to heat—and 
chutes it wastefully up the chim- 
ney. And it may keep right on 
doing so even when it is cold and 
dead. This between-fires heat loss 
can total more than the heat gained 
during the hours a fire is burning. 

All you have to do to reduce this 
loss markedly is close the damper 
as soon as the fire is fully out. 
Thats if your fireplace has a 
damper—one that's not too difficult 
to: use—and it seals effectively. 
And if you remember every time. 

To answer all these problems, 
fireplace manufacturers are now 


supplying more effective and con- 
venient dampers. Such dampers 
also save energy by providing fire 
control. A damper that may need 
to be wide open while a fire is 
being kindled can soon be partly 
closed to control burning speed, 
thus saving wood. 

But there is a far more effective 
control available for use either 
alone or in conjunction with a 
damper: metal or glass doors to 
close off the fireplace opening. The 
prime time for using doors is when 
you leave the house or go to bed 
before the fire dies out. Obviously, 
you can't close the damper under 
such circumstances. But you can 
seal off the fireplace opening by 
closing the doors; thus you keep 
the warm room air from rushing up 
the chimney as the fire smoulders 
and dies. 

Some doors may be closed even 
when there's a fire burning. Your 
fireplace then converts to stove 
efficiency. If the doors are glass, 
you still have the pleasure of 
watching the fire. A fireplace door 
can be an important safety device 
as well, protecting against sparks 
and rolling logs. 

Among freestanding units, the 
equivalent of the fireplace with a 
glass door is a cone-shaped model 
called Carousel. Made by Malm 
Fireplaces, it is glass all the way 
around under a metal hood. One 
glass section opens for log place- 
ment and draft control. 


Circulating fireplaces 


One version of the fireplace that 
heats and circulates air has been 
around for a long time—the double- 
walled steel firebox around which a 
masonry fireplace is built. It is best 
known under the trade name Heat- 


ilator, used by a principal maker. 
Good though it is, the circulator 
core had suffered a decline because 
of competition from the far cheap- 
er, more adaptable, and faster-to- 
install zero-clearance units, But the 
early zero-clearance fireplaces fell 
Short in efficiency. Now manufac- 
Continued 


POSITIVE-SEAL 
DAMPER 


BUILT-IN 
CIRCULATING 
FAN 


HEATED 
ROOM AIR 
RETURNS 
TO ROOM 


OUTSIDE AIR 
INTAKE KIT 
(OPTIONAL) 


Energy-saving features of Preway's 
Provider include damper, circulating 
fan and grilles, glass doors. Kit to draw 
outside combustion air is optional. 
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Energy-efficient fireplaces you can buy 


Heat Ducts to Firebox Outside air 
Source Mode! Type Circulator Blower fan other rooms has doors for combustion Remarks 
Arizona Forest Supply, AFS Fireplace Freestanding Yes Yes No Cast iron No Black steel, 
Box 188, Flagstaff AZ 86002 rectangular 
Ember Box Fireplaces, La Casa hood Steel against In hood Optional No Glass bi-fold No Chamber in hood 
Box 82367, Oklahoma. brick wall Squirrel cage heats and circu- 
City OK 73108 lates air 
Energy Savers Co., The Hot One Masonry Yes Yes Yes Glass Yes Finned heat ex- 
Box 111, Salem it shell changer in flue 
62881 area as well as 
around firebox 
Heatilator Fireplace, Div. Model 3138 Zero-clear- Yes Optional Yes Glass bi-fold Optional Glass doors avail- 
of Vega Ind., Inc., (1230) ance built-in optional able for retrofit 
Mt. Pleasant IA 52641 Mark C Masonry shell Yes Optional Yes No No 
The Majestic Co., Energy Saving Zero-clear- Yes Optional Yes Glass bi-fold Kit with damper 
245 Erie St., Fireplace ESF-II ance built-in available 
Huntington: IN 46750 Peabody Zero-clearance Yes Yes No Tempered glass — Prehealed sec- Scheduled for 
fireplace-stove on 3 sides ondary air source — late 1978 
EMT ms " Royal Franklin Free-standing Yes Yes Yes Glass No 
(lands Ave., Santa Carousel Free-standing No No No Glass, adjust- — No 
Rosa CA 9: s able for draft 
Marco Mig... Inc., 2520 Futura DF-368 Zero-clen Yes No No No No 5-position posi- 
indus W lay, Lynwood and ‘Monarch ance built-in tive-seal damper 
Ed Services Dept., Woodside. Zero-clear- Yes No No Glass. No 3 sizes plus right- 
Box 1280, Redwood City ance built-in optional and left-hand 
TE SS te » corner models. 
[d [m Box 128, Octa-Therm Tero-clear- Yes Optional including No Yes Combustion air 
Florence AL 35630 ance built-in upstairs ‘through vertical 
slots on sides 
Montgomery Ward, Ward's builtin Zero-clear- Yes No Optional No Yes Duct to outside 
catalog or order office ance u $ . air can be shut 
Ward's circulator Free-standing — — Yes. .. Optional No __ Glass bi-fold No 
TE, Penney Co., inc., Penney's Frank- Free-standing Yes Optional No Cast iron; No 
11800 W. Burleigh St.. lin-style heat open to view 
Milwaukee WI 53263 circulator pe - fire. 
Penney's Heater/ Free-standing Yes No No Steel; open No Colors: black, white, 
Fireplace = a a er Ep DEM to view fire PEN burnt orange 
Preway, Inc., Wisconsin Custom builtin Tero-ciear- Yes Optional No Glass Yes Glass doors and 
Rapids WI 54494 ance outside air ducts. 
included on Energy 
- _ " Mizer model only 
Provider FB-24F Freestanding Yes Yes No Glass Included on Colors: black, red 
Energy Mizer 
, - une .... model only 
Continental BG24 Free-standing No No Optona! — Optional Available in black only 
Pyrosolar Ind., Inc., 65 Pyroplace Built-in Yes Yes Uses fur- Glass Yes Requires concrete. 
Cedar Grove Rd., Rolla nace ducts floor or base, hearth, 
MO 65401 - ip pM ap "RE 4” wall clearance 
Ridgway Steel Fabricators, —— Hydroplace Built-in Water Pump Yes No No Intended for backup. 
Inc., Box 382, Ridgway or full-time central 
PA 15853 heating. Hydrohearth 
yon = — available for retrotit. 
Sears, Roebuck, catalog Sears builtin Zero-clear Yes Optional No Glass (optional — No 
or order office ance : in on some models) — —  —  — 
Sears free- Free-standing Yes 3-speed No No Optional kit 
standing pk L ne 
‘Superior Fireplace Co., E-Z Heat Ze Optional 
4325 Artesia Ave., ance built-in ae ae P NEN 
Fullerton CA 92633 Heatform Masonry Yes Optional Yes No Wo -Lator is iow- 
Shell » u er-cost circulator 
Temtex Prod., Inc. Temco Tero-ciear- No No Energy-conserving 
Box re Nashville ance built-in damper; special 
TN 37202 Mee - ae ee ____air-tlow.chimney 
Wells Fireplace Fui Wells Fireplace Built-in Yes No No Glass. Yes Intended to heat. 
Box 7079. Tucson AL 85725 Furnace the entire house. 


turers have introduced new air- 
circulating versions. Air is drawn 
in through a slit below the firebox 
or perhaps at the sides, and is 
forced out at the top of the open- 
ing, through wall grilles above the 
fireplace, or to the sides. 

The circulator zero-clearance 
units can be installed in a matter of 
hours directly on wood floors and 
against framing studs. Fire-code 
requirements are met by providing 
a hearth and surrounding the open- 
ing with a fireproof material. 

While a zero-clearance circulator 
can go almost anywhere, the ma- 
sonry-surround circulators require 
solid foundations to hold masonry 
walls. Chimneys are commonly ma- 
sonry, too. 

Water pipes passing through a 
fireplace have long been used by 
ingenious builders to heat domestic 
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water supplies. In an extension of 
this idea, one fireplace (called Hy- 
droplace) now comes with coils 
through which water (or other 
liquid) passes and conveys heat to 
a storage tank through a closed- 
loop heat exchanger. This heated 
water then warms the house, and, if 
desired, the domestic hot-water 
supply. The natural complement of 
this system is a solar heating 
system, for which the Hydroplace 
provides backup heat on dull days. 

You can retrofit a conventional 
fireplace with the Hydrohearth, a 
water-circulating grate. Air circula- 
tors are also available for retrofit- 
ting. Some types are simply hollow 
grates that sit in the fireplace. 
Others use fans. For freestanding 
fireplaces there are heat extractors 
that install around the lower part 
of the smokestack. 


Ducting to other rooms 


One drawback to a fireplace is 
that most of them heat one room 
but leave the rest of the house chil- 
ly. If this is your problem, you'll 
want a circulator designed to duct 
heat to other rooms. Both the zero- 
clearance types and the ones re- 
quiring masonry surrounds can do 
this. Ducting is simplest, naturally, 
when the second room to be heated 
is directly behind the fireplace. A 
fireplace in such an interior loca- 
tion will also return to the house a 
greater portion of the heat produced 
in it. 

In new construction or extensive 
remodeling, it’s usually feasible to 
carry ducts to more distant rooms. 
Some models can be ducted to 
rooms on other floors. The most 
efficient arrangement is one in 
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which the furnace ducts are con- 
nected to the circulator fireplace as 
well. Any fireplace that can be 
connected to ducts can be used in 
this way. Some, such as the Pyro- 
place, are designed for this use. 


Outside air for combustion 


Most fireplaces take their com- 
bustion air from the room they’re 
in. Such a large quantity of air is 
involved that in many modern, 
tightly constructed houses a win- 
dow must be opened for the fire to 
burn without smoking. 

When this great volume of room 
air has already been heated by a 
furnace, it is wasteful to burn it up. 
Some new fireplaces include a con- 
nection to outside air. Other mod- 
els have optional kits for this. 

With a masonry fireplace it may 
be possible to supply outdoor air 
without special ducting. The ashpit 
can be cleaned and kept open, 
allowing air to be drawn directly 
into the firebox. 

The necessity of supplying am- 
ple air to a fireplace was demon- 
strated to the family of Richard 
Sanford, a carpenter in Monticello, 
Towa. Sanford had insulated to the 
hilt. “My house was just about 
airtight,” he says. The family re- 


Designed to duct heat to other rooms, 
the Hot One warms room air from the 
base of the firebox to well up along the 
flue. Fan, glass doors, and external com- 
bustion air increase efficiency. 


tired one chilly evening, leaving a 
wood fire to help their gas furnace 
heat the three-bedroom house. The 
fireplace fire consumed most of the 
oxygen in the house, causing the 
furnace to malfunction. Starved, it 
sent carbon monoxide through the 
house. The family barely escaped. 
The incident is a useful reminder 
of the importance of proper opera- 
tion as well as good design and 
installation of your fireplace. With 
these, it can contribute to comfort 
and energy-saving, without deny- 
ing you the pleasure of seeing those 
flickering flames. us 


Kit adds glass doors to existing fireplace 


LN M 


Just out of the package, kit includes 
a pair of doors, air deflector, hearth 
Cover, screen and frame assemblies. 


Drill holes in old frame after setting 
new frame assembly into opening to 
mark attachment holes. Screw in place. 


Once | saw the retrofit doors Heatilator 
introduced at the National Home 
Builders Show in Dallas, | asked them 
to ship a kit for the Mark 123C I'd 
installed at the Lockbox [PS, Dec. 
'74]. My fireplace is a fan-powered 
circulator with one chamber vented 
upstairs, so it earns its keep—except 
when the fire is banked for bedtime, 
and the damper has to stay open all 
night—with costly electric heat wafted 
up the flue. 

Could glass doors be added without 
modifying my tile-framed installation? 
Most impressively, yes—and in a cou- 
ple of hours. Since my Heatilator has 
been in regular use for six years, | 
marveled at the engineering that made 
adding new screen and frame assem- 


Pivot pins on end door panels slip into 
new frame, permitting easy removal. But 
opened doors enhance fire (right). 


Bill Wells’ Fireplace Furnace was fea- 
tured in PS "Adventures in Alternate 
Energy" in March, 1976. Hundreds of 
inquiries put Wells into the fireplace 
business. Streamers at air intake (at 
floor level) and outlet (near ceiling) 
show movement of room air as it is 
heated in air jacket and circulated by 
convection. Combustion air is drawn 
from outside through a valve, so that 
fire can be closely controlled. This fire- 
place transfers 60 percent of the heat 
into the house, says Wells. 


blies so easy. The instruction booklet 
is a model of clarity; all you need is a 
drill and a Phillips screwdriver. 

Bear in mind that this kit isn't 
intended to turn your fireplace into a 
viewable furnace. Although the glass in 
the doors is tempered, it could break if 
closed against a roaring fire. 

But you can close the doors on a 
moderate fire built toward the rear of 
the firebox. There's an adjustable air- 
shutter in the frame bottom. You close 
the screens before closing the doors so 
the screening can absorb some of the 
fire's heat before it reaches the glass. 

! ordered a matte-black kit ($210) 
to match my fireplace frame, but an- 
tique or bright brass finishes are also 
available ($229).—A/ Lees 
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The wood-stove peril. 


creosote 
build-up 


136 | POPULAR SCIENCE 


Prevention comes first. 
Then clean out those 
hazardous residues regularly 


By EVAN POWELL 


As interest in wood-burning heat- 
ing equipment has soared, creosote 
buildup has become a hot subject. 
Fire marshals warn the public 
about its hazards, while proponents 


To check how much creosote—con- 
densed residue of wood smoke and 
moisture—has built up, periodically re- 
move a smoke-pipe section. A quicker 
test—one you can use more frequently— 
is to thump the pipe with a finger. 


of wood heating contend that the 
dangers are exaggerated. 

The truth is that there are dan- 
gers. But first-hand experience has 
convinced me that they can be 
licked. First, keep creosote forma- 
tion at a low level, and second, 
remove deposits that do form. 

What is creosote? Basically, it is 
the residue of wood smoke and 
moisture that condenses in the flue. 

Continued 


Thick and sticky creosote buildup in 
this smoke pipe took one year to accum- 
ulate. It's time for complete cleaning, 
since normal accumulation of soot is 
loose and flaky. Bad burning habits 
can cause much faster buildup. 


Save now on our finest 
10 inch radial saw, with 
features like a single 
control lever for miter 
arm releasing, indexing 
and locking, mounted 
up front for convenient, 


easy set-ups. The blade 
and motor swivel for a 
full 25% inch rip ca- 
pacity. You can make 
crosscuts up to 
15% inches 
wide in one 
inch stock 
and cut 
through wood 
up to 3 inches 
deep at 90° 
and up to 24% 


inches deep at 45° And 

since it's our best 10 

inch radial, it has a 

1% HP, direct drive motor 

that develops 2% HP. 
This is our best 10 

inch radial saw and it's 

on sale now. 


Full OneYear 
Warranty on 
Craftsman Radial Saw. 


If, within one year from date of pur- 
chase, this Craftsman radial saw fails 
due to a defect in material or work- 
manship, contact Sears and Sears will 
repair it free of charge. 


Savings on accessories based on 
regular separate prices from 1978-79 
Power and Hand Tool Catalog. 

Available at most Sears retail 
stores. Dates may vary in Alaska 
and Hawaii. 


molding head 
guard 
16 tooth car 


bide tipped 
adjustable 
dado 

* 10 inch ply. 
wood crosscul 
blade 

* 10 inch hol 
low ground 
planer blade 

* goggles 


CRAFTSMAN, 


Tools that have earned the right to wear the name. 


© Sears, Roebuck and Co. 1978 


Saw on sale October1- October 21, 1978. 


Creosote build-up 


[Continued] 


Jiffy Chimney Cleaner (C&D Marketing, 
342 Middlesex Turnpike, Old Saybrook, 
Conn. 06475) fits seven- to 12- inch 
chimneys. Author preferred it to brushes. 
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It is an undesirable by-product of 
any wood-heating equipment, but 
it’s much more pronounced in the 
European, or “air-starvation,” type 
of wood heaters that are most 
popular today. At best, creosote is 
a nuisance. It can drip out of the 
smoke pipe, leaving a gummy stain 
on everything it touches and an 
acrid smell in the room. At worst, 
heavy buildup in the stack can 
cause a serious chimney fire. 

Four factors affect the formation 
of creosote: smoke density, mois- 
ture, flue temperature, and air 
leaks in the chimney. Each can be 
controlled to minimize buildup. 

€ Smoke density. This depends 
primarily on wood type. All wood 
contains approximately 8600 Btu 
per pound. But a cord of oak would 
have greater energy content than 
pine because of its greater density. 
Hardwoods, which have high densi- 
ty, generally burn with significant- 
ly less smoke than do softwoods 
(see tables, courtesy Fisher Stove). 
Other factors are in their favor, too. 
The pitch and resin content is 
much lower, and they burn longer. 

All this assumes that the wood is 
seasoned and dry. Wet wood, sea- 
soned or green, has far less heat 
value because energy is wasted in 


If chimney must go outside, use insu- 
lated pipe. Here, even clean-out T-fitting 
is insulated. Keep as much of the smoke- 
pipe run inside the house as you can. 


Ordinary pipe section substituted for 
insulated pipe outdoors, as at left, means 
only short-term economy since it invites 
hazardous creosote problems. 


drying the wood before it can burn. 
The excess water vapor, which con- 
denses in the chimney, promotes 
creosote buildup. So to keep creo- 
sote down, burn only dry, seasoned 
hardwood. 
© Burning conditions. Creosote 
accumulation occurs most rapidly 
during low, smoldering burns and 
right after wood is added to a fire. 
Compensate for this by opening the 
draft caps for several minutes to let 
the fire burn hotly, before adding 
fresh wood. Then leave the caps 
open for several minutes after the 
wood is loaded until it has ignited 
and is burning fully. In the morn- 
ing, after an overnight “low burn,” 
open the draft caps and let the fire 
burn hot for five to 10 minutes. At 
least weekly, open the draft caps 
wide and let the fire burn at "full 
blast" for approximately 10 min- 
utes. This should clear away nor- 
mal accumulations of creosote. 
€ Size of stove. Wood-burning 
installations are often oversized. 
That’s a big mistake, because then 
it's necessary to keep the fire burn- 
ing at a low level to avoid overheat- 
ing the room. This constant low- 
burn condition is not as efficient 
and promotes creosote buildup 
Continued 


Outside chimney (center photo) stacks 
up like this. Insulated sections attach to 
house with standoff brackets, but base 
still needs support as shown. 


. TheOM-1 
Compact SLR Camera. 


It's Americas number one compact 
camera. 

In fact, before the OM-1, there was no 
suchthing as a compact camera. Yet even 
today, years after it was introduced, the 
OM-1 is still a marvel of technology that 
other SLR's haven't been able to copy. 

The OM-1 is smaller and lighter than 
other, conventional SLR's. But the viewfinder 
is 30% bigger. 70% brighter. So focusing 
is easier. Faster. Sharper. 

When you buy an OM-1, you're not just 
buying a camera. You're buying a system. 

There are over 280 
components from which 
to choose. Which makes 
the OM System the 
world's largest compact 
camera system. 

No wonder the OM-1 


is Number 1. bs 


Hundred Dollar Give-Away. 


America's number one compact camera 
brings you America's best camera buy. 

When you buy an OM-1 and prime lens 
(50mm f1.8; 50mm f1.4 or 55mm f1.2) 
between Oct. 1, 1978 and Jan. 31, 1979, 
youre eligible for $100 worth of rebate 
certificates toward the purchase of 
selected Olympus Zuiko lenses and OM 
System components. 

Just send us your sales slip and owner 
registration card. Then well send you the 
OM-1 Hundred Dollar Give-Away rebate 
certificates, redeemable until April 30, 1979. 
So you'll have time to plan 
your system carefully. 

See your camera 
| dealer for details.or write: 
Olympus Camera 
Corporation, Woodbury, 
New York 11797. Dont let 
this Give-Away slip away. 


freeze-up 
Excessive 
heat loss 
Chilling 
drafts 


damage \ Ice 
build-up 


Andersen introduces a new 
low-maintenance Perma-Shield® 
gliding door especially sized to 
replace most six-foot wide metal 
sliding doors. In most cases, with- 
out structural changes, 
reframing or resizing 
your existing door 
opening. Make the 
change. And stop The 


Creosote build-up 


[Continued] 


Inside pipe runs should be designed so 
creosote runs down within the pipe and 


much faster than normal burn. So 
proper size is important. 

* Chimney. If you're using a 
masonry chimney, be sure that it’s 
airtight. Air leaks form pockets 
that can trap creosote and cause a 
surface-temperature reduction that 
accelerates condensation. All-metal 
chimneys offer a smooth surface, 
but can be trouble if they are not 
installed correctly. Try to keep all 
sections of pipe inside the house, 
since it stays warmer. All pipe 


Energy content of woods versus smoke and moisture 


is consumed in the stove. This some- 
times requires a reversing adapter. 


located outdoors or in an unheated 
area should be insulated. Don’t use 
thermal-syphon pipe for wood 
heating because of the cooler inside , 
wall temperatures. 

To avoid messy dripping of 
creosote down uninsulated sections 
of smoke pipe inside the home, use 
a reversing adapter so the crimped 
end of the pipe points down, or use 
one of the new gasketed smoke 
pipes made for wood heaters. 

Continued 
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Thess Figures are approximate and will vary somewhal for Giferent species 


AN 
AUTOMATIC 
TELEPHONE 


DIALER 
FOR ‘99 


Rapidial™ works on any line with any phone. 
Automatically dials any of 20 numbers in 

s memory in one second. And you can use 
its super fast Touchtone® pad instead of the 


rotary dial on your phone. 


' Here’s the speed and convenience the industry 
said couldn't and wouldn't be available at this 
low price until sometime in the future. A highly 
sophisticated, full capacity, solid state mi- 
croprocessor made to the most exacting 
standards and warranteed for one full year 
against defects in quality and workmanship. 


, Some Favorable Comparisons 

The closest you can come to the Rapidial" is 
the Telephone Company's Touch-a-matic®, 
which handles 15 numbers compared with 
Rapidial's 20, and must be leased for $9.00 a 
month plus tax plus installation of $105.00. 
(The 32 memory unit is almost $20 a month 
plus $132.00 to install.) 

The next lowest price is $130.00, for a 16 
number dialer with no keyboard, so it has to be 
programmed through the telephone. A cum- 
bersome technique that limits the use of the 
unit to numbers put in memory. 

You can go up the line, from $150 to $400, 
and you won't find an easier to use, more effi- 
cient or versatile unit. Rapidial, for example, 
has a built-in speaker to tell you if the line's 
busy, and when your party's on the line. So, 
| with Rapidial you only pick up the receiver 
when someone answers. 


[Some Surprising Uses 
Frequently Called Numbers We always as- 
sumed you'd put your 20 most frequently called 


numbers into memory — including, probably, 
your emergency numbers. And that's exactly 
the way many people use it. Delighted with the 
time and trouble they save with automation. 
Numbers You Always Look Up Others find 
using it in exactly the opposite way even more 
advantageous. They store important but less 
frequently used numbers. Numbers they al- 
most always had to look up before. 
Inter-Office For many, the greatest conven- 
ience is using Rapidial primarily for inter-office 
calls—so they don't have to stop to look up the 
extensions. 


Daily Schedule Caller Still others use Rapidial 
as a memo caller. Each morning they pencil in 
the names of the people they have to call that 
day, and enter their numbers into memory. 
When the call's completed, they just wipe off 
the name, erase the number. Adding new ones, 
if necessary, as the day progresses. 
Emergency calls are always dialed correctly; 
and you save the time of looking up the number 
of Police, Fire Department, Doctor or anyone 
you need to reach immediately. 


For All Your Calls 


Actually, you'll probably use Rapidial in all 
these ways—and more. It's so easy to program 
and reprogram. Can be set to pause, access 
WATS lines and PABX systems. What's more, 
calling is incredibly fast. A digit is "beeped" in a 
tenth of a second, so a 10-digit number is dialed 
in just one second! 

Of course, if you don't have a Touch-Tone 
phone, you'll use the Rapidial keyboard for all 
your calls. It's so much faster and easier. 


An Important Addition To Your 
Home 

While Rapidial has been designed for the 
office, it's priced for the home. Besides family, 
friends, the police and fire departments, you'll 
use it to store the number where the baby sitter 
can reach you in an emergency, and for the. 
numbers you always have to look up— like the 
hardware, drug and local department store, the 
take-out restaurant, your bank, barber, the 
hairdresser. And you'll be amazed at how many 
20 numbers seem when you go through your 
directory. 


Thirty Day Trial 

One day will demonstrate the extraordinary 
convenience, unbelievable freedom you'll 
enjoy with Rapidial. 

Still, as one of America's oldest and largest 
mail merchandiser, Douglas Dunhill wants you 
to be convinced of the flawless performance, 
the years of trouble-free service you'll get. 
Therefore, we'll send Rapidial to you on an 
unconditional 30-day money back guarantee. 

If you can find any unit that sells for less, or a 
better unit at any price, if you're dissatisfied for 
any reason, return Rapidial to us for a complete 
refund. 


Installs in Seconds 


Rapidial comes complete with adapters that 
fit either a 4-prong wall jack or the newer 


modular jack. (If you have phones without 
jacks, your phone company will install a 
modular jack at a nominal one time charge.) 


For multiple line office phones, there's a spe- 
cial optional adapter that fits the Rapidial and 
connects in seconds. With this Anphenol 
adapter Rapidial will dial on any line on your 
multi-line phone. Should you have any further 
technical questions about use or installation of 
the Rapidial, call toll-free 800-227-8363 (in CA. 
call 415-494-9402). 


Rapidial Highlights 

* LED Display lets you verify or refer to any number 
in memory 

Internal Speaker System lets you hear busy sig- 

nal or your party before you pick up receiver 

Push Button Dialing on any phone, even RO- 

TARY DIAL Portable only oie 4" x 134" and can 

be moved from phone to phone in an instant 

Plug Two Together to increase memory capacity 

numbers 

Keyboard Access with up to 30 digit capacity for 

placing any call 

Waits for Dial Tone before dialing — easily pro- 

grammed 

One Year Warranty with nothing to maintain or 

wear out. 

* Approved for attachment to the telephone system. 


CALL 800-325-6400 
ASK FOR OPERATOR #11 


(Missouri residents call 800-342-6600) 
These lines are in operation 24 hours, 
7 days a week 


Rapidial is just $99.00 plus $2.05 shipping 
and handling. Complete with back-up batteries 
in case of a power failure and the adapter to fit 
your present jack. The multiple line adapter is 
only $19.95 extra. 

To order with any credit card, call the toll free 
number above. Or you may send your check to 
Douglas Dunhill at the address below. Be sure 
to tell us if you want multiple line adapter. (ll- 
linois and New York State residents add the 
sales tax.) 


© Douglas Dunhill Inc. 1978 
Nas Te 


9 


"on, uP 
Dept. 80-2222 ABLE G 


res Frontage Rd. « Oak Forest, Ill. 60452 


If You're Drilling Into Wood- 


Use A WOODBIT! 


SURE. ..But, We Bet You Can't Find 
a REAL Woodbit In Town ! 


M 3 What you do find are drills designed to cut 
into metal. Sure they'll drill holes in wood but 
the danged things "walk" all over the place so 
that you can't put the hole where you want it. 


4 


Place Leichtung's brad 

point bit directly into the 
center of your "X" and put 
the hole precisely where 

you want it. The very sharp 
flutes of a woodbit also 
shave the hole sides clean, PZZ ZA 
straight and perfectly round. [Emme 
No more binding, even in the hardest wood because 
a woodbit is designed for efficient chip ejection! 
7 Piece Chrome-Vanadium alloy set 

includes '/, 34s, Ya Ae, Ye. "Ag and 1%” sizes. 

Fit any 34" power drill. Made by German 
professionals for pro's or "would-be" pro's. 

7 PIECE WOODBIT SET 


LEICHTUNG GUARANTEES YOUR SATISFACTION. 

If you are not completely pleased with any purchase 

from Leichtung, return it within 30 days for a full refund. 

NO questions, no hassle . . . just the word, "Refund", does it. 


Treat Yourself or 
Someone Else Special 
To A FUN HOBBY ! 


These 8 fine German carvers tools will 
make just about any kind of cut you could 
want. Comfortable, 6" hardwood handles. 
Special knife alloy steel takes a razor edge. 
The set is a great introduction to the 
pleasurable world of carving . . . with only 
a small investment. 

8 PIECE CARVING SET $22.50 


LEICHTUNG:'S 1979 Catalog of Fine Tools 


These are only 2 out of hundreds of hard-to-find 

woodworking tools from Leichtung's 1979 
68 page full color catalog. 
Send for your two year 
catalog subscription 
today: use the easy 


TO ORDER BY PHONE: 


Call TOLL-FREE 800-321-6840 
Ohio Residents call: 216-461-4677 
coupon below . . .$1.00 


LEICHTUNG, INC. | ^" 5:5. race 


ue Beta Drive #1078PS . „Cleveland, OH soe. with your tool order. A 
eo 


Yes Ric Leichtung, please send me: 
7 Pc. Brad-Point Bit Set(s) @$14.95 — 
—— 8 Pc. Chip Carving Set(s) @$22.50 ____ 
Shipping, Handling and Insurance — $1.75 

Ohio Residents add 514% Tax 

TOTAL COST 


[ Enclosed is $1.00 

Please send me your 1979 Catalog 
of Fine Tools PLUS all catalogs and 
new tool brochures FOR THE 
NEXT TWO YEARS! 


. 
H 
(Enclosed is my order for Wood- F. 
working Tools. As my BONUS, | 
Please send your 68 page 1979 H 
Catalog of Fine Tools, etc, for the | 
H 

H 

H 


Method of Payment 
(Check []VISA []MASTERCHARGE 


pue rmm v2 


Card # Good thru next two years FREE! 
Name Address 
City State Zip 
LEICHTUNG RU rse one rine 
Cleveland, Ohio 44143 
“THE Workbench People fe Phone 216-461-4677 d 
Fg ae tg er gC eg 


Creosote build-up 


[Continued] 


Don’t use devices such as heat 
exchangers on the flue of a wood 
heater. While they may retain 
some heat that’s escaping up the 
flue, they can also lower chimney 
temperatures and promote creosote 
buildup. Outside combustion air 
should be provided, but let it mix 
with room air to temper it; don’t 
introduce it directly to the flame. 

If your local codes require a 
spark arrester in the chimney cap, 
it may become clogged with creo- 
sote or other residue. Check fre- 
quently and clean when necessary. 

Finally, remove creosote accu- 
mulation by cleaning the chimney 
at least annually or after each two 


Softwood or hardwood? 


CONF Y >) 


sorrwoop 


DENSITY 
(ENERGY tow 
CONTENT) 


HIGH 


NEEDLES 

EVERGREEN 
(Except Tamar 
Laren and Cypr 


BROAD LEAF 


anci DECIDUOUS 


PITCH OR. 
RESIN 
CONTENT 


MAY BE HIGH AND 
CAUSE CREOSOTE 


FAST ANO HOT 
BURNING 6000 


LONGER LASTIN 
QUALITIES: <i 


FOR KINDLING GOOD coat: 


34 H 


IGNITION Quick stow 


cords of wood. Whether you use 
one of the old-time methods like 
pulling a logging chain or a burlap 
sack full of stones up and down the 
chimney, or use a steel-bristle 
chimney sweep’s brush, be sure 
that all creosote and other residue 
are brushed away. (We'll have 
a report on chimney sweeping in our 
December issue.) 

If a chimney fire should occur, 
experts recommend that you close 
the draft caps immediately and, if 
necessary, throw water into the 
stove and close the door. You may 
damage or warp the stove, but 
that's better than losing your 


home. Stand back far enough to v 


avoid scalds or burns when the 
water goes into the stove. The 
resulting steam should limit the 
intensity of the flue fire. Be sure 
the chimney is thoroughly cleaned 
before resuming operation. 

These suggestions work. By fol- 
lowing them, you should be able to 
enjoy the pleasure of wood heat 
without inconvenience or danger.Elsl 
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ALFA ROMEO 62.76 for all mals inc fuel ini 
AMC AMBASSADOR 68-74 covers all models 
AMC PACER 75-77 covers ali models 
ASPEN, DODGE 76-78 for all models 

AUDI 100 65-73 ali inc 10015, 90 Super 
AUDI 100 74.76 ail inc 100L5 


8749 AUDI FOX 7378 covers ali models 
0916 AUSTIN AMERICA 68-71 covers all models 
(0846 AUSTIN HEALEY 100/4 reprint of factory manual 
0843 AUSTIN HEALEY 100/6, 3000 56-68 all models 
0752 AUSTIN MARINA 71.75 sedan and GT models 
0379 BARRACUDA & ‘CUDA 65.72 all 6 & VB models 


0503 BLAZER, CHEV 59.77 for all 2 & 4 whi dr mals 
1007 BMW 1600 66.73 covers all models 
1008 BMW 1800 64.71 covers al models 
1042 BMW 2000, 2002 66-76 covers all mdis inc CA, CS, Ti 
9708 BMW 320 for all models inc 316 ~ 

100, 3.0 al mais inc Bavaria & CS 


0978 BOBCAT, MERCURY covers all models thru 76. 
0504 BRONCO, FORD 66.77 all 2 & 4 whl drive models 
0001 CADILLAC 61.63 factory manual... give year 
0727 CADILLAC 68.74 all models excpi El Dorado 
8629 CADILLAC 1976 factory shop manual 

8678 CAMARO 67-78 covers all 6 & V8 models 


9557 CAPRI 20-76 for ali 2000, 2600, 2800 mdis 
0379 CHALLENGER 70-72 covers all 6 and V8 mdis 
8331 CHARGER 67-70 forall models inc 500 & R/T 
8212 CHARGER 71-75 covers all models 

0383 CHEVELLE 64.77 inc Monte Carlo, EI Camino 
(0838 CHEVETTE 76-78 covers all models. 


1064 CHEVROLET 32.54 lune & servce all 
0870 CHEVROLET 68:77 lor all ul size models 
8187 CHEVY I1 62.77 covers al 6 & VB models 
1090 CHEVY LUV 72.77 covers all models 

8200 CHEVY PICK-UPS 70:78 all models to 3/4 ton 
8201 CHEVY VANS 67-78 all models and GMC vans 


0020 CHRYSLER 75:77 factory manual... give year 
9588 CITROEN ID, DS 67-73 for ail más 19. 20, 21 
8539 CITROEN SM reprint ot factory service manual 
8264 COLT, DODGE 71.77 covers ali models 

9422 COMET 60.65 covers all models 

8211 COMET 70.77 covers all models 


8212 CORONET, DODGE 71.75 covers all models 
1117 CORTINA 62-66 for all models inc Lotus & GT 
1118 CORTINA 67.68 for all models inc Lotus 
6069 CORVAIR 60.69 covers all models 

0478 CORVETTE 57.64 covers all models 

8429 CORVETTE 65.71 covers al models 


9481 CORVETTE 72.76 all 327, 350, 427, 454 models 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger 
8188 DART & DEMON 68.76 covers ali models 

8065 DATSUN B210, 1200 68.76 covers all models 
1726 DATSUN 2402/2601 70:74 covers all models 
8127 DATSUN 2602, 2802 75.77 covers al models 


1851 DATSUN 510 68.73 covers all són & wagon mals 
9583 DATSUN 610 68.76 covers all models 

0935 DATSUN 710 73.77 covers all models 

9472 DATSUN 73-78 includes F10, 2005x & 810 models 
1258 DATSUN 311 1600/2000 SPL & SRL models 

9297 DATSUN PICK-UP 68.77 all 521, 620, 11 Hustler mals 


0871 DODGE 72.77 for all Monaco & Polara models 
8208 DODGE RAMCHARGER 74:25 covers all models 

8564 DODGE PICK-UP 65-75 servce/maintain all 2 whi drive 
8371 DODGE PICK.UP 65.75 service/maintai al -whi drive 
8203 DODGE VANS 67-77 al 100, 200, 300 mals & Plym 
8192 DUSTER 70:76 for all models inc Scamp 


8189 FAIRLANE 62.70 covers all models. 
9422 FALCON 60.63 covers all models 

9874 FALCON, FORD 6 64.70 covers all 6-cyi models. 
0480 FALCON, FORD VB 65:71 covers al VÀ models 
9776 FIAT 124 67.77 all inc san, sta wen. TC, soci 
7118 FIAT 124 SPORT 66.75 lor coupe & spider mals 


Know your car inside and out. 


Know how to fix -to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repai 


TOTAL SERVICE MANUALS are digests of official 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specification: 


TOTAL SERVICE MANUALS SATISFACTION GUARANTEED OR YOUR MONEY BACK 


9640 FIAT 128 69-77 for ali models inc SL & Rally . 
8742 FIAT 131 75-77 covers all raton models 

1201 FIAT 850 64.74 all sedan, coupe & spider mais ik 
0399 FIATX1/9 7377 

1073 FIESTA, FORD covers ali models 

0675 FIREBIRD covers all models—67-74 


1149 FORD inc Galaxie LTD, Custom XL—55-67 
0872 FORD 68.77 inc Galaxe, LTD, Custom. XL & wgns 
3369 FORD COURIER 72-77 covers al models imported 
8205 FORD PICK-UPS 70.78 for ali models to 3/4 ton 
8204 FORD VANS 66-77 Econcine, 100. 200. 300 mats 
9436 GRANADA, FORD 75-77 covers all models 


8677 GREMLIN & HORNET 71.77 covers al 6 & VB models 
0644 HONDA 360, 600, Z— ali mode's 

8095 HONDA ACCORD 76.77 

8694 HONDA CIVIC, CIVIC CVCC 73-76 covers all models 
9539 HORIZON, PLYMOUTH 1978 factory shop manual 
8206 INTERNATIONAL SCOUT 67.73 800, A, 8, 1 más 


8565 INTERNATIONAL 62.75 tune & maintain all mais 
1207 JAGUAR XK120, 140, 150 48.61 also Mk 8, 9. 10 
0924 JAGUAR 55.69 sdn mals 2.4, 34, 38. 240, 340 
1263 JAGUAR E-TYPE 61.72 for all 6-cj! models 

9612 JAGUAR E-TYPE V12 71.74 covers all models 
9399 JAGUAR XJ6 68-77 covers all models 


9617 JAGUAR XJ12 75-77 for all models inc Daimler 
1281 JAVELIN & AMX 68.71 covers all mais inc. SST 
9769 JEEP 50.65 lor 4 & 6 cyi station wagon & pickup 
8207 JEEP 66-74 Wagoneer, Cherokee. Commando 
9805 JEEP WAGONEER J seres with 230 ohc eng 
9806 JEEP UNIVERSAL C1-2A reprint factory manual 


0509 JEEP 53.76 for a! C)-3, C45, C6 models 
B85G JEEP FCI50, 170 covers all front cab models 

3739 JENSEN -HEALEY reprint ol factory manual 

1719 LANDROVER 1, 2 48.61 lor al models 

1254 LANDROVER 53.76 covers 2. 2A, 3 gas & esei models 
1149 LINCOLN 55.70 covers al models 


9773 LINCOLN 71.77 a8 models inc Versailles 
8190 MATADOR, AMC 71°74 covers ai 6 & VB models 
(0481 MAVERICK 69.71 6 cyl. 170. 200, 250 cu n eng 
8211 MAVERICK 72.77 covers ail modes 

0370 MAZDA RX2 70.73 covers sedan & coupe más. 
0371 MAZDA RX-3, 100 70-74 covers all models 


0880 MAZDA PICK-UP 72.75 8-1600 & rotary eng. mds 
0593 MAZDA 808, 818 72.75 covers al models 

0573 MAZDA 1500, 1800 67.74 covers all models 

1008 MERCEDES-BENZ 190 59.68, 8. C & 200 models 
1027 MERCEDES BENZ 57.67, 1905... 1903. 3004, 600 
1746 MERCEDES BENZ 220 59.65 covers all mais, 


9483 MERCEDES BENZ 220 68-72 más except Dese! 
1747 MERCEDES BENZ 230 63.68 inc. 2305 & SL 

1748 MERCEDES BENZ 250 65.68 covers al models 
9484 MERCEDES-BENZ 250 69.72 covers ai models. 
9485 MERCEDES BENZ 280 68.72 covers al models 
0416 MERCEDES BENZ V8. 280, 300. 350, 450 mis 


8439 MERCEDES-BENZ 58.76 tune-up all inc 2400 
1149 MERCURY 55.70 covers all models 

9773 MERCURY 71.77 for afi models nc Cougar 
1105 MG TA, TB, TC, TD, TF 36.5: 

0858 MG MIDGET 58-77 covers ai models 
1106 MGA 55.62 covers all models 


1720 MGB, MGBGT 62-77 all roadster & coupe models 
8396 MGC reprint of factory manual 

0917 MINI 53.75 covers ai models inc Min Cooper 
9436 MONARCH, MERCURY 75-77 for al mode's 
1109 MORGAN 36-77 covers all 4c! models 

9876 MUSTANG 6 65-72 covers 200 & 250 engines 


8395 MUSTANG VB 65.73 covers all models 
1070 MUSTANG II 74.76 covers al models. 

8187 NOVA 69-77 covers al 6 & VB models 

7107 OLDS CUTLASS 70.77 covers al nc 442 models 
0678 OLDSMOBILE covers a! models 55.74. 

ve year 


0008 OLDSMOBILE 75-77 factory man. 


REPAIR & SERVICE MANUALS 


1226 CHILTON AUTO REPAIR 7 1.78 for all American cars 
0985 CHILTON AUTO REPAIR 69.76 Reg $12.95, Special 

1775 CHILTON AUTO REPAIR 68-75 Reg $12.95, Special 
1773 CHILTON AUTO REPAIR 66.73 Reg, $10.95, Special 
1772 CHILTON AUTO REPAIR 65-72 Reg, $10.95, Special 
8660 MOTOR'S AUTO REPAIR 72.78 al American cars 


1763 CHILTON AUTO REPAIR 54.63 for al American cars 
7125 AUTO AIR CONDITIONING.... service & repair all 
8726 TRANSISTOR IGNITION SYSTEMS covers them all 
9622 HOW TO TUNE YOUR CAR good for all cars 

8859 GM DIAGNOSIS MANUAL for all GM-built cars 

1712 BASIC AUTO REPAIR MANUAL a must for any car 


1707 BASIC BODYWORK & PAINTING 
1711 BASIC CARBURETORS & FUEL SYSTEMS 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES 
0791 BASIC ENGINE HOTRODDING 

1708 BASIC IGNITION & ELECTRICAL SYSTEMS 
(0680 BASIC AUTO TROUBLESHOOTING for ali cars 


8359 BRAKE SERVICE GUIDE for repairing al makes 
9411 HOLLEY carbs, all 2 & 4 bbl. tune & rebuid 
9652 ROCHESTER carbs, all inc 4MV Quadrajet 

9666 SOLEX CARBURETORS all | & 2 barrel downdrait 
6354 SU CARBURETORS tune & rebuild all to 1976 
9423 STROMBERG CD CARBS tune/rebuid all to 1976 


0734 WEBER DCOE overhaul manual 
1153 WEBER CARBURETORS theory & design 

803 WEBER CARBURETORS tuning & rebuiding ai 

8425 MINOR AUTO BODY REPAIR step by step how to — 
5104 AUTOBODY REPAIRING & REPAINTING ... the best 
5106 GLASS FIBER AUTO BODY construction & repair 
1071 CREATIVE CUSTOMIZING row to do-t nke a pro 
8491 PRACTICAL ENGINE SWAPPING how to do it right 


$1385 
$8.95 
$695 
3535 
$5.95 
$1435 


$17.95 
36.95 
$5.95 
3195 
$495 
$495 


53.95 


0789 ENGINE SWAPPING joaded 
7128 DIESEL, How to convert your car, van, pickup to 
1017 AUTOMOBILE ENGINE REBUILDING 


0959 AUTO RESTORATION GUIDE biggest ever published 
0995 CAR INTERIOR RESTORATION useful for all cars 
3349 RESTORATION BOOK, Petersen's. Very complete 
0906 OLD CAR VALUE GUIDE latest edition 

8474 BYPASS EMISSION CONTROLS 71-77 GM cars 
1243 RACING the small block CHEVY... tune & rebuid 


8421 CHEVROLET RACING ENGINE how to build 
8125 CHEVY SMALL BLOCK, how to rebuid 

9409 CHEVY SMALL BLOCK. How to hotrod 

9402 CORVETTE PARTS BOOK 53.72 every part. pcs. es 
8123 CORVETTE PERFORMANCE tuning, racing, tests. more 


1066 CORVAIR ENGINES, How to hotrod $5.00 
0735 SUPERPOWER - turbo & supercharging fuel inim $5.95 
9410 TURBOCHARGERS, How to select & install $495 
9777 VW PERFORMANCE tuning al ar cooled engines 3735 
5117 DESIGN & TUNING COMPETITION ENGINES. $1495 
8422 AUTO AERODYNAMICS engineering fundamentals. $635 
8481 BUILDING A RACE CAR picture by picture 3595 
8441 HOW TO MAKE YOUR CAR HANDLE street/track $495 
8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyi over 1504 $595 
9419 SMALL ENGINE SERVICE MANUAL all Icy under 15 od. $7.95, 
8050 LAWNMOWER servce & hx ai popular makes 3495 
0555 SNOWMOBILE MANUAL 70 makes, 300 mols thru 1975 $7.95 
3807 HEAVY EQUPT REPAIR dozers, backhoes. cranes. etc $15.00 
0135 MOPED SERVICE & REPAIR ali makes & models $695 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes $735 
8006 WASHING MACHINES fx a! makes & models $435 
8728 SOLAR HEATING & COOLING how to get 1t ree $495 


9539 OMNI, DODGE 1978 factory shop manual nnn $19.95 
1724 OPEL KADETT 62-73 1000, 1100, 1200 models — — $8.95, 
1752 OPEL KADETT 67-73, 1500, 1700, 1900 mdis $8.95 
0859 OPEL 1900 MANTA 70-74 covers all coupe mals ~ $8.95 
8273 OPEL 75.77 covers all models imported $8.95 


9589 OPEL GT 68-73 covers all 1900 models — “$895 


3872 PEUGEOT 304 covers all models—70-73 E 
1546 PEUGEOT 404 60-75 covers all models i 
0876 PEUGEOT 504 68.74 includes diesel models 

7124 PEUGEOT 504 68-76 for all gasoline models 

(0482 PINTO 70.73 covers all models 

0883 PINTO 74-77 covers all 4 & V6 models .. 


0874 PLYMOUTH 72.76 Fury, VIP, Gran, Suburban mds 
0676 PONTIAC 55.74 all nc Catina, Bile, Vntura 

0489 PONTIAC TEMPEST 68.73 all mdis inc GTO, Le Mans 
1650 PORSCHE 356 57-65 covers A, 8 & C models 

8518 PORSCHE 911 65-73 for all models 

8173 PORSCHE 911 74-77 includes N. S. Targa, Carrera 


1590 PORSCHE 912 65.69 with 1582cc engine 
7123 PORSCHE 914/4 70.75 also 914/6 

8208 RAMCHARGER, TRAILDUSTER 74-75 all models 
8190 REBEL 67-70 covers al 6 & VB models 

0372 RENAULT 5 72.77 for all models inc Le Car 

1224 RENAULT 8, 10 62-72 covers all models inc 1100 


0645 RENAULT 15, 17 all TL, TS models—7 1:76 
0395 ROADRUNNER & SATELLITE 68-73 all models 
1129 ROVER 2000 63.75 for all models inc 2200 
3943 SAAB 95, 96 66.75 covers al V4 models 
1759 SAAB 99 6971 covers all models 

8527 SAAB 99 72-76 for all models inc EMS 


8440 SAAB 67-76 covers all models inc Sonnet 
1098 SPRITE 58.71 covers all Mk 1, 2, 3 & 4 models 
8058 SUBARU 70.77 covers all models 

0853 SUNBEAM ALPINE 55.56 MK1, 2, 3, 4 & Raper 
0845 SUNBEAM TIGER reprint of factory shop manual 
(0889 TEMPEST, GTO, LE MANS 68-73 all models 


1149 THUNDERBIRD 55.70. 
3773 THUNDERBIRD 71-77 covers al models 

8189 TORINO 68-78 all models inc Elte, Ranchero 
0912 TOYOTA CELICA 70.77 covers all models imported 
9702 TOYOTA COROLLA 68.71 lor al models 

7127 TOYOTA COROLLA 72-76 for all models 


9812 TOYOTA COROLLA 75.77 al including 5-speed 
7132 TOYOTA CORONA 68-76 covers all &-cyl models 
0754 TOYOTA CORONA Mk 2 72-74 for all 6 cyl mals 
0647 TOYOTA HLUK 68.77 covers all pickup models 
8524 TOYOTA LAND CRUISER 66-77 covers all models 
0687 TRIUMPH STAG 70.74 


0861 TRIUMPH SPITFIRE 62.68 covers all models 
1200 TRIUMPH SPITFIRE 69.77 covers ali models 
(0862 TRIUMPH GTS coupe 66-74 

0927 TRIUMPH TR2, TR3, TRA 52.67 for ali models 
(0863 TRIUMPH TRS, TRG, 67.74 all mdls inc TR250 
8599 TRIUMPH TR7 7577 


8192 VALIANT 68.76 all mdis inc Scamp, Signette 
0567 VEGA 72.73 all 140 CO & GT 140 CD models 
0884 VEGA 74.77 covers al models 

9404 VOLARE, PLYMOUTH 76.78 for all models 

1227 VOLKSWAGEN BEETLE 54.67 for all mdis inc KG 
8456 VOLKSWAGEN BEETLE 68.71 ali mais nc KG. 


7201 VOLKSWAGEN BEETLE 72.77 ali mals inc K-G 
6010 VOLKSWAGEN RABBIT 74.78 all nc Diesel 

8695 VOLKSWAGEN SCIROCCO 74.77 

9716 VOLKSWAGEN BUS 54.70 forall models 

1125 VOLKSWAGEN BUS 71.76 for all models 

0837 VOLKSWAGEN TYPE-3 62-73 squareback, fastback 


9639 VOLKSWAGEN 411 68-72 covers all E. L, LE mals 
9778 VOLKSWAGEN 412 71.73 covers all models 

8748 VOLKSWAGEN DASHER 74.78 covers ali models 
3444 VOLVO P1800 60.73 all models inc E & ES 

8546 VOLVO 120 61.70 ali mals inc 122, 123GT, 130 
1754 VOLVO 142, 144, 145 66-74 for ali models inc S & E 


8517 VOLVO 164 68.75 all models inc fuel injection 
3729 VOLVO 242, 244, 245 75:78 for all inc fuel in) 
8311 VOLVO 264, 265 75.78 for all inc fuel injection 


CARBOOKS, INC. 32. cunt ny 11579 


zip 
phone orders (516) 676-804: 


CJ V enciose full payment 


LESS Books shipped to all parts U.S.A. & Can: 
(D American Express — [3 Visa/BankAmericard. P-83 
Card 
Sumber 
H BOOK NO. | QTY  |PRICE EACH [TOTAL 
I | g 
1 | E fs 
E PLEASE PRINT postage/handling |$ 2 |00 
BP NAME AND ADDRESS TOTAL [s 
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Fall AN Home 
Value 
Ideas 


Beginning here. 


a special section for 
DIY homeowners 


A good way to keep the roof over your head— 
without going over your head—is to improve and 
repair your home yourself. You'll find the tools, 
materials, and often the knowledge you need to 
do it yourself in hardware stores and home 


centers. This PS special section, tagged with 
the autumn-leaf symbol at left, samples 
some of these products. 


PS guide to 


pliers 
anq 
cutters 


By THOMAS H. JONES 


Most of us acquire pliers and cutters 
haphazardly: A pair of gas pliers 
inherited from somewhere, long-nose 
pliers when an earring drops down 
the sink drain, and miniature pliers 
for wiring that stereo-amplifier kit. 
While this motley tool assortment can 
be stretched to handle a wide range of 
jobs around the house and shop, there 
are things these types of pliers, or 
any pliers, should not be expected to 
do well, safely, or very many times. 

We think of pliers and cutters as 
metalworking tools, but there are 
pliers for glass, nippers for ceramic 
tiles, and a host of special optician’s 
pliers for working plastic. One of the 
most useful pliers you can have in 
your tool kit is actually a surgical 
instrument. 

Pliers and cutters can be divided 
into two classes—precision and brute- 
force. Those used in electronics, 
watchmaking, model making, dentist- 
ry, or jewelry crafting must handle 
wire and fragile parts delicately, and 
form, bend, and cut with precision. 

Tools used for house wiring, plumb- 
ing, welding, and other metalworking 
jobs need not be so precise. In most 
cases, for example, the finish on a cut 
is unimportant as long as it is made 
approximately where desired with the 
minimum exertion. 

Precision or instrument pliers are 
almost all long-nose pliers. These are 
made in four basic nose configura- 
tions: chain, needle, round, and flat 

Continued 
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Basic homeowner's pliers-and-cutter kit 
(from left): gas pliers, large diagonal cut- 
ters, side cutters, combination wire cut- 
ting/stripping/crimping tool, large long- 
nose pliers, locking plier-wrench; (bottom) 
miniature diagonal cutters, small long-nose 
pliers, and large slip-joint utility pliers. 


The parts of the combination tool are lab- 
eled on the close-up photo at right. 


House wiring requires sturdy tools such as 
the eight-inch long-nose pliers shown be- 
low. Miniature pliers and cutters shouldn't 
be used to cut #12 and #14 copper wire. 
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Grañd prize is an all-expense paid 
trip for two to Hawaii! You could 
also win one of 199 Rainbow Week- 
ends for two at any Hilton in the 
U.S.A. To win, fill out the coupon at 
the right and deposit it in a partici- 


pating Hardware/ Housewares Store 
displaying the Fall Home Value Days 


Symbol, any time before October 23, 
1978. 


National 
Retail Har 
2 ae 


NIRISN 


- sbrands 


WIN: 
Hawaii 


or one of 


199 Hilton 
Rainbow 


bn famous name 
and enter the big 


in ` SWEEPSTAKES during 
Pe SOMME 
LUE 


Fall Hardware/ Housewares Week, 1978, 
by the National Retail Hardware Asso: 
its 23 affiliated associations throughimi 
18,500 member stores everywhere: = 


USE THIS ENTRY BLANK 


Dealer Name = i 


Dealer Addres: = 


oomi _State—___Zip. -E 
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Miniature long-nose pliers (left to right): 
chain nose; chain nose with side cutter; 
needle nose; extra-thin long needle nose; 


TM 


Miniature cutting pliers for small-diameter 
soft wire (left to right): general-purpose 
diagonal cutters; full flush-cutting tapered 


(duck bill). Chain-nose pliers have 
tapered D-shape jaws. They are 
made in long and short versions, with 
and without side cutters. Some have 
curved tips, Needle-nose pliers are 
essentially long, skinny chain-nose 
pliers designed for getting into inac- 
cessible places. 

Jaws of both chain and needle-nose 


thin bent nose; round nose; and flat nose 
(duck bill). These precision tools handle 
fragile parts delicately as you work. 


diagonal cutters; angled flush-cutters; chain- 


nose side cutters; tip diagonal cutters; trans- 
verse end cutters; long-nose tip cutters. 


pliers can be either smooth or ser- 
rated. Smooth jaws mar less, serrated 
ones hold rigidly with little pressure. 
Needle-nose pliers have cone-shaped 
jaws coming together only at the tip. 
Most are smooth-jawed, but you can 
obtain them with serrations. Flat-nose 
pliers (duck bills) have flat-face rec- 
tangular cross-sectioned jaws. The 


Typical pliers components: Cushioned grip 
is for comfort only, not insulation. 


2$ 


Slip-joint pliers (left to right): slip-joint util- 
ity pliers with double-curved jaws; five-inch 
ignition pliers; 1014-inch mechanic's pliers 
with seven-position slip joint; seven-inch bat- 
tery pliers with angle head; hose-clamp 
pliers with recessed jaws to grip clamp. 


jaws taper in thickness but have little 
or no taper in width. They are made 
with smooth or serrated jaws. 

Miniature cutters are designed for 
cutting soft wire in small diameters. 
They will also cut cordage down to 
#80 thread—a boon to ship modelers. 
These cutters are not designed for 
cutting #14 copper wire, spring steel, 
or piano wire in any diameter. Their 
handles, pivots, and jaws are not 
strong enough, and their blades are 
not hard enough. 

Cutters pinch off—unlike shears, 
tinsnips, and scissors that cut by 
shearing action. What the end of a 
piece of wire looks like after being cut 
depends on the shape of the cutter 
blades and the ductility of the wire. 
Copper wire and other soft materials 
flow as the blades pinch together, 
for an almost complete pinch-off. 

General-purpose instrument cutters 
have blades shaped for long use and 
produce a semi-flush cut end (see 
drawing). As the "flow" transmits 
mechanical shock up the wire that 
can cause internal damage to elec- 


Continued 


Locking plier-wrenches (photo, far left, left 
to right): Vise-Grip seven-inch straight jaw; 
Vise-Grip 84-inch curved jaw; Lever-Wrench 
eight-inch tool. Photo, immediate left: Vise- 
Grip sheetmetal locking plier-wrench. 
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SUPER OFFER 


. WINCHESTER OUTD, MAN COOLER 


‘Winchester offers a great new 
t insulated cooler, complete 
with convenient shoulder 
strap and zipper closure: 
Keep sandwiches and 
beverages cool for pic- 


and performance of Super-X* 
game or magnum loads, the 
extra-long range of 
Double-X* magnums, the 
controlled power and 
full patterns of 


nics, outings and Upland" game 
hunting trips, or use it loads, or the 
to carry up to four championship 
boxes of shotshells. reliability and 

And the shotshells reloadability of 


to carty are great 
Winchester and 
Western shotshells. 
Whether you need the 
power, pattern 


Double-A* trap or 
skeet loads, 
Winchester- 
Western has 
the perfect 
answer. 


TET icm. 

— sHoTaUN Mail to: 

| PLASTIC Winchester Cooler, 
P.O. Box 456, Mt. Vernon, N.Y. 10551 

— Gentlemen: I enclose $. for. 


Sorry, no C.O.D. Connecticut 


residents add 7% sales tax. H Winchester coolers at $3.00 each plus the end flap 

U.S. residents only. Offer expires i 1 

December 31, 1978. ` each cooler. Checks are payable to “Winchester.” 
E. NAME 


ADDRESS. 


į city 


[| 
I 
[| 
[| 
I 
from a box of Winchester or Western shotshells for H 
[| 
[| 
[| 
[| 
[| 
[| 
! 


| STATE ZIP. 


®and™ refer to trademarks of Olin Co 
Se a a ree a mee aa a m aa n a a 
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Don’t worry about your fingers: Offset hold- 
ing pliers grips masonry nails, brads, tacks, 
staples, or other fasteners while you drive 
with a hammer. 


y 
CUTTING [| CUTTING. 
| 
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To cut piano wire with compound-action 
hard-wire cutters: As wire breaks in tension 
before pinch-off, ends will fly. Wear safety 
glasses and hold onto the end. 


Nippers are used to cut and pull nails and 
wire. Pair on right has offset jaw opening 
and flat back on one jaw to drive small nails. 
Nippers are not for cutting hard wire. 


AS 


Tools for glass workers (clockwise from left): 
optician's lens-axis aligning pliers; optician's 
glass-chipping pliers; two pairs of glass- 
breaking pliers. 


E 


Hemostats: Large ones are called Kelly 
clamps, tiny ones mosquito clamps. These 
stainless-steel surgical instruments have 
serrated, straight, or curved jaws and three- 
position ratchet that locks clamps closed. 


Business end of a fence pliers is shown at 
left. Use this tool to splice, stretch, and 
cut wire, lift lugs, pull staples, and hammer 
nails and other fasteners. 


lJ 
HARD-WIRE 7s 
CUTTING 


wire swars in| 
TENSION BEFORE 
BLADES MEET — | 


LARGE 
ANGLE 


tronic parts, full flush-cutting cutters 
are used in critical assembly. The 
shape of the blades of these tools 
keeps almost all of the pinch-off flow 
on the scrap side of the cut. The 
required blade geometry produces an 
inherently weak blade; such tools are 
normally used on #20 or smaller soft 
copper wire. 

Stripping used to be a chancey 
operation with pocket knife or par- 
tially open dykes. Today, combina- 
tion stripping/cutting/crimping tools 
do a better job by reducing solid- 
conductor nicks and chopped strands. 

Cutters should be big enough and 
have enough leverage for you to cut 
through the wire or cable in one snap, 
without rocking the tool back and 
forth, gnawing at it, or snipping 
through bit by bit. When the wire or 
cable is too big for your cutters, use 
a hacksaw. 

Buy the largest size cutters that 
will do the job. Big ones last longer 
than small ones. Pointed or narrow- 
head cutters may be sophisticated, 
and there are some places they can 
get into that the round styles can't, 
but they won't have the life of a 
round-head pair. 

With the cutters closed, look at the 
cutting edges against a strong light. 
Instrument pliers are designed for 
cutting between the tips. There 
should be a narrow wedge of light 
visible, widest near the fulcrum, This 
allows the tips to continue cutting 
even after some wear. In larger 
cutting pliers such as lineman's side 
cutters and big diagonals, the blades 
of the jaws should come together for 
their full length with no light showing 
at all. These pliers are designed not 
only for light cutting at the tips but 
also for heavy cutting close to the 
fulcrum for maximum leverage. 

Three types of joints are used for 
instrument and electrical pliers—lap, 
box, and screw. The box-joint design 
is generally conceded to have longer 
life than a lap joint, but this doesn't 
mean that any box-jointed pliers are 
automatically superior to any lap- 
jointed pliers. Both lap and box joints 
use a rivet for the pivot. For precise 
jaw alignment and long life, the rivet 
must accurately fit the rivet hole— 
something, unfortunately, you can 
only check by cutting the pliers open. 
Screw joints can be tightened to 
compensate for wear. 

Three other types of pliers fit 
under the precision heading. Hemo- 
stats are very slender needle-nose 
pliers with the added advantage that 
they can be locked closed. These 
stainless-steel surgical instruments 
are available from many tool sources. 

Opticians work with glass, plastic, 
and metal and have available to them 
a wide range of moderately priced 
special tools for eyeglass assembly, 

Continued 


Inside our tough Chevy pickup is another tough Chevy 


Two trucks for the price of one? Not quite. But every Chevy Fleet- 
side pickup has two walls of steel in areas where it’s needed most. In the 
tailgate, pickup box sides, front fenders, hood and doors. And to help keep 
them tough, Chevy pickups for 1979 have extensive anti-corrosion protection, 
including a greater use of corrosion-resistant steels, more Zincrometal® more 
zinc alloy steel and more zinc-plated parts. For more good reasons to buy a 
tough Chevy pickup, see your Chevy dealer. Or if you’d rather lease a Chevy 
truck, many Chevy dealers can handle that, too. 


Tie 


A tough record to beat. 
95.3% of all Chevy trucks, in the ten 
‘most recent years recorded, were 
still on the job. This is based on 

R. L. Polk & Co, model year 
registration statistics through July 1, 
1977. 1978 statistics not available. 


Double-wall 
box & tailgate 


S/CHEVY TRUCKS 4 


E" 3 Jk 


BUILT TO STAY TOUGH. 


You can do it. 


4 SPECIAL FALL HOME VALUE DAYS SAVINGS, SEPT. 21 TO OCT. 7, 1978 Dp 


Hammer it. 


$ 


a ie 
Level it. Sure,youcan! 


“| did it over a weekend,” writes Bob Chambers, Seattle, 
Wash. “If | could do it, anyone can,” says Al White, 
Rochester, N.H. And, from David Harris, Bowie, Md., "My 
doubts dissolved once | started. Just followed the Stanley 
plans set." 

In letter after letter, everyone agrees — Stanley, the 
do-it-yourself company, has great plans for you. 
And the quality tools that help you do things FH 
right. As for this big “You Can Do It Projects" am 
book, a $2.00 value, get 


it for sending $1.00 to 

cover handling to Stanley STAN LEY J 
Tools, a Division of The j 
Stanley Works, Dept. PS-TV helps you 


New Britain, CT 06050. do things right.” 
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repair, and fitting. Model builders 
should look into optician’s tools. 

Cutters for music wire, tempered 
springs, and other hard wires differ 
from ordinary cutters. While soft 
copper wire flows and is pinched off 
when cut, hard wires break in tension 
before the cutting edges actually 
meet. Manufacturers worry more 
about hardening the edges rather 
than about having them meet perfect- 
ly, as they seldom meet before cutting 
through. And, since this kind of 
cutting imposes extremely high 
stresses on the edges, they are a lot 
blunter than ordinary cutters, and the 
jaws are stronger. 

Hard-wire cutters are made in 
diagonal and end-cutter models. Since 
cutting hard wire is often a two-hand 
job, for heavy-duty applications they 
are also made with compound lever- 
age action and return spring. 

Slip-joint pliers (gas pliers) are 
inexpensive tools with a joint that can 
be adjusted—slipped—to two or more 
positions to allow the tool to grip 
work securely over a larger-capacity 
range. Broached teeth in the jaws 
improve their grip, but will mark 
almost any surface. They are made in 
sizes from five to 10 inches long and 
are available in specialized versions 
(see photo). 

Utility pliers have a tongue-and- 
groove adjustable joint design. Jaw 
capacities up to 44% inches are avail- 
able. They can securely and safely 
grip just about any shape object. 

Locking plier-wrenches (Vise-Grip, 
Leverwrench) have compound lever- 
age systems that lock the jaws when 
they are closed over whatever is to be 
held. Vise-Grips are made in several 
sizes with a choice of straight or 
curved jaws, and in several additional 
configurations for special applica- 
tions. The Vise-Grip jaw opening can 
be adjusted; with Leverwrench the 
locking pressure is adjustable. 

In addition to all these standard 
pliers and cutters there are many 
useful special types. Chain and bolt 
cutters provide compound action and 
two-hand leverage to cut through 1⁄4- 
inch and bigger bolts and chains. They 
should not be used on hardened steel; 
the jaws and blades can't take it. 

Glass pliers are designed for break- 
ing off narrow strips of glass when 
the scored line is close to the edge of 
the pane. The jaws of these flat-blade 
long-nose-style pliers meet only at the 
tips. 


WHERE TO BUY PLIERS AND CUTTERS 


Bul IN EN | (Diamalloy, Copaloy); Hunt- 
ter Tools, EI Monte CA 91731 (Hunter); Jensen 


Tools & Alloys, Tempe AZ 85281 (mail orden: 
Petersen u, Inc, DeWitt NE 68341 
(Vise-Grip): Sears, Roebuck & Co, (retail 
Stores and mail order; S. LaRose, Inc., 
Greensboro NC 21208 (watchmakers' and 
jewelers’ tools). 


Youcan doit 


with famous GUI tools from 


HAROWARE STORES, 


Saw It 
With a Master 
Mechanic Saw 26" 10 pt. 

Cross cut saw. Taper ground 
blade makes for fast smooth 


cuts. 
TT110 $7.99 


Turn It 
Easier, faster with a Spiral Ratchet 
action screwdriver. Includes 
extra screwdriver bit in 
handy storage 


handle 
233H 
$5.75 
Shave It, 
Shape It, 
File It, and 
Smooth It 


With Surform tools. 

They work on wood, 
aluminum, plastics and 
ceramics, even end grains 
and paneling. Non-clogging, 
replaceable steel blades. 


Pocket Plane $2.25 
File $3.50 
Plane $4.75 


Nail It 

With a 16 oz. ham- 
mer with hickory wood 
handle and polished steel 
head. Exclusive Rim- 
Tempered" face 
reduces chipping. 
H111% $4.75 


^j 


Shut Yalue 


HARDWARE STORES. 


There are over 5,000 TRUE VALUE 
Hardware Stores in 50 states. 

For one near you look under 
(Hardware) in your yellow pages. 


S38OLS SIAWMISNOH-JUWMGAVH 1Y SAYA INTIVA 3WOH Tiv4 


OCTOBER 1978 | 15: 


Fall Home 
Value 


Ideas 


Underlayment- the key 
fo all floor-covering projects 


There’s more to laying a new floor 
than just glue or nails. Whether it’s 
resilient flooring or carpeting, the 
base on which it is to be placed—the 
underlayment—must be free of all 
defects. The main idea: Make the 
surface smooth. Uneven or cracked 
underlayment will surely give trouble 
shortly after it’s been covered with 
any type of resilient flooring, and can 
cause problems with carpet, too. 
Fortunately, the cures are easy, 
requiring just a bit of extra prepara- 
tion time—time well spent considering 
the years of service you'd expect from 
any new floor covering or carpet. 


Preparing for resilient flooring 

In general, resilient flooring can be 
broken down into two kinds: tile or 
vinyl sheet goods, Either way, the 
preparation is essentially the same. 

New resilient flooring may be in- 
stalled over existing resilient flooring 
as long as the floor is tightly bonded 
and free of bulges, popped nails, worn 
spots, missing material, cracks from 
the underlayment, or holes. Any of 
these problems must be corrected 
before the new material goes down. 


EXPOSED BULGING 
UNDERLAYMENT 


VINYL SHEET 
OR TILE 


FLOOR COVERING 


NAILS 2” O.C. AT 
EDGES, 4” O.C. 
ACROSS FACE 


EXISTING 
UNDERLAYMENT 
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€ Bulges: This problem is common- 
ly due to swelling of the underlay- 
ment—the wood base that goes over 
the subfloor. Moisture can do this to 
hardboard, and plywood can come 
apart (delaminate). 

To correct the problem, first use a 
sharp knife to cut out a section of the 
floor covering big enough to include 
the bulging area (see drawings). 
Then, with a portable circular saw, 
cut through the underlayment and 
remove it. 

To fill the cavity, choose a piece of 
plywood as thick as the material 
you've removed. Nail the piece on 
securely, using underlayment nails 
(serrated) spaced two inches on the 
edges and in rows four inches apart 
across the face. 

Finally, glue inexpensive tiles or 
sheet goods over the patch to bring 
the cavity level with the rest of the 
floor. (It's best to show a piece of the 
section to the dealer so he can give 
you the correct thickness, Even if you 
know the original thickness of the old 
floor covering, it may be worn down.) 

If you have to install a patch that's 
more than a couple of feet square, 


34" TILE OR VINYL SHEET 


consider installing new underlayment 
over the entire subfloor—it won't 
entail much more work. (Details on 
installation will be given later.) 

€ Popped nails: Nails that secure 
underlayment can work loose with 
the heads bulging up against the back 
of the floor covering. Then, as people 
walk on the floor, the material over 
these nailheads wears down. 

Use a sharp knife to cut out the 
flooring around the nailheads and 
remove them with a hammer. Fill the 
holes with plaster or some other filler, 
such as Dash Patch, to bring the 
spots level with the rest of the floor. 
If the floor is riddled with popped 
nails, it's best to take up the under- 
layment and install new material. 

€ Underlayment shows through: 
Underlayment may consist of narrow 
boards, 1x4 square-edge boards, 1x6 
tongue-and-groove stock, or panel ma- 
terial-plywood or hardboard. Plank- 
type underlayment expands and con- 
tracts while the top flooring doesn't. 
The result is that the board edges 
may show through the floor covering. 

Here, it's best to replace the old 
underlayment with plywood. While 
half-inch ply is fine for this, some 
situations call for thicker panels. You 
may, for example, have an adjacent 
floor of 34-inch boards. You'd use %- 
inch plywood, which, combined with 
¥%-inch tile or sheet goods, will equal 
the thickness of the existing floor, 
eliminating any ridge bump between 
floors. 

You have your choice of procedures 
for installing the plywood: 

1. Install it at right angles to the 
joists. You can tell which way these 
run by observing how the subflooring 
is nailed to it (see drawing). 

2. If the subfloor has diagonal 
boards, it doesn't matter where the 

Continued 


EXISTING BOARDS, %” THICK 


%4” PLYWOOD UNDERLAYMENT 


E Im 
6-8" ACROSS FACE 


LI 


= i With Elmer's Cabinetmaker's 
Contact Cement you don't need 
: 5 a pro's hands to give it the pro's touch. 


Solvent- Elmer's 
type vs. Cabinetmaker's 
competitor Contact Cement 


Elmer's® Cabinetmaker's Contact 
Cementhas a unique, non- flammable* 
acrylic latex formula. It not only gives you 
the strength and permanence of acrylics, 
it goes on easier thansolvent-type 


Its a lot more convenient too, because it 
cleans up with plain water before it dries. 
(Try that with a solvent-type cement.) No 
fires or ventilation problems to worry 
about either, when you work with 


In an accelerated aging test, 220°F. of 
test-oven heat for four days actually 
warped the laminate on the left and 
made the conventional contact cement 
let go. But Elmer's Cabinetmaker's. 


cements...and goes further. After appli- 
cation, it even tells you it's ready to bond 


by turning from white to crystal clear. 
*As defined by Federal Hazardous Substances Act. 


Elmer's. 


Contact Cement held. 
BORDEN 
Elmer's. When results count. 


“Grit-Edge” blades 
can cut it. 


? 
E 
ES 


Material 


Asbestos-Cement ETETE X 


Beryllium. 


Cast Iron 


LEK 

Carbon X x x 
x_| x 
X [x 


Composites 


Composition Board X x 


Fiberglass 


Foamed Glass 


Friction Materials 


Glass 


>I «|| ><} > 
>| ><] ><] ><} > 
x 


Hardened Steel 


Honeycomb Materials. 


Marble, Natural x [x 
X 


><} ><| >| ><] >| > | e| e| e| > oe | oe | fo | E 


Marble, Synthetic 


Plaster 


Plastic Laminates 


>|><|><]>< 


Plywood 


x 
>| ><] ><] ><] ><] el 


b | Ba S 


Stainless Steel 


Superalloys, Iron-base 


x |X 
Stranded Cable x x 
x |x 
x TX 


Superalloys, Nickel-base 


Tempered Hardboard x |X 


Tires, Steekreinforced l 


[ Tile, Ceramic [cx 


>| ><| >| ><] ><] e| >] | ><] oe 


Titanium xx: | 
X 


"Requires coolant and variable - speed machine. 
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"Grit-Edge" blades 
trim tile with style. 


Remington "Grit-Edge" rod saw and hacksaw blades 
make contour cuts in ceramic tile, snag-free cuts in high 
pressure hose, cuts at any angle in hardened steel, space 
age alloys and plenty of the other "unsawables". 

Hundreds of tungsten carbide particles permanently: 
bonded to “Grit-Edge” blades make them a match for 
materials conventional blades can't tackle. 

Economical, durable “Grit-Edge” blades take the tough 
out of tough jobs. 

For more information, see your hardware dealer or 
write: Abrasive Products. Dept. 914 Remington Arms 
Company, Inc., Bridgeport, Conn. 06602. 


When ordinary blades 
can't cut it. OMNE qw 
e at Office 
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D SPECIAL FALL HOME VALUE DAYS SAVINGS, SEPT. 21 TO OCT. 7, 1978 Dp 


FALL HOME 
VALUE DAYS 


Instajpure waren 


0 by Water Pik FILTER 


Q $2144 
a Replacement 
Y Filter 
(R-1C) 


$244 


Turns ordinary tap water into cleaner, 
slearer, purer, better tasting water. Re- 
moves chlorine, organic chemicals, con- 
taminants, suspended particles without 
removing beneficial minerals or fluoride. 
Attaches to standard faucet. (F-1C) 


ALUMINUM 
STEPLADDER 


Ideal household 
ladder. Made of 
high-strength, 
heat-tempered 
aluminum. 225- 
pound rated load. 
Pinch-proof 
spreaders. Pail 
shelf with rag 
and tool holder. 


$2188 Listed. (365) 


RAND McNALLY 
1978 ROAD ATLAS 


United States + Canada * Mexico 


Includes metropolitan and 
state maps. Mileage charts. 
City, state, county index. 
U. S. interstate system map. 
And much more. Usually 
sellsfor$3.95 


Now only $1 97 


(while supplies last) L TT 
r =< =COUPON= == = 


l [ EVEREADY- 2-PAK “C” OR “D” 


BATTERIES 


For toys, flash- 
lights, recorders, 
etc. Choose from 
"C" or "D" sizes 
Size (935-2) 
"D" Size (950-2) 


YOUR CHOICE 


47¢ with coupon 


Without coupon 69 € 


L. — = CLIP AND SAVE — 


See next page for additional Sentry 


2 BATTERI 


Home Value Days bargains. Or phone A| 
your neighborhood Sentry store LA 
Offer expires October 21,1978. 44-8637 wem 
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Underlayment 
[Continued] 


plywood edges fall. But if the sub- 
flooring is at right angles to the joists, 
panels should be cut so the edges butt 
on joists (but not all the ends should 
fall on one joist). Also, the long edges 
should butt on board centers. If the 
existing subfloor is plywood, the 
above procedures needn't be followed. 
However, the joints of new pieces 
should not fall directly over the exist- 
ing joints, though it’s best if the ends 
still butt on joists. 

3. Cut plywood pieces up to % inch 
short of the walls. This gap won't 
show because it will be covered by 
new baseboard. 

4. Nail the plywood two to three 
inches along the edges, three to four 
inches apart where pieces butt, and in 
rows six to eight inches across the 
face. 

© Stubborn underlayment: If you 
can’t get the old underlayment up, 
cover the floor with !4-inch untem- 
pered hardboard. (No thinner! Some- 
times dealers will say % inch is okay. 
It isn’t.) All bad areas should first be 
patched by simply laying in plywood. 
It should be big enough to fill the 
cavity and thick enough to be flush 
with the rest of the floor. You don’t 
have to nail the patch down. 

Use untempered hardboard, laying 
it rough side up. Nail at least every 
two inches apart at the edges and in 
four-inch rows across the face of 
pieces. If you're placing the material 
over a patched area, cut it so edges 
don’t align with patch edges (uneven- 
ness could result). 

One other possible problem is miss- 
ing tiles or sections of sheet goods. In 
this case, neatly cut out the damaged 
area and fill with inexpensive tiles of 
the proper thickness. 

Removing tiles and sheet goods can 
be made easier by applying extreme 
heat or cold. You can use dry ice 
wrapped in plastic or an ordinary 
household iron and a cloth pad. 

@ Resilient flooring on concrete: If 
the concrete slab in your basement or 
porch has existing resilient flooring in 
good condition, new material may be 
installed without any preparation. 
Just remove dirt, layers of wax, etc. 

Cracked or worn tile should be 
replaced and secured with waterproof 
cement. Or you can fill the cracks or 
worn spots with a latex underlayment, 
applied with a mason’s trowel. This 
material can be applied up to % inch 
thick. 

If many of the tiles are in poor 
shape and need to be removed, a long- 
handled ice scraper—the kind used 
on sidewalks—will be helpful. If you 
have difficulty getting some tiles up, 
use dry ice or an iron to loosen them. 

If the floor is wavy or worn, use 
latex underlayment to provide a 
smooth base. Fill small cracks with an 
extra-thick mix of latex underlay- 
ment; if the cracks are deep and wide, 

Continued 


Do it yourself. Save! 


{ It pays to shop 


at the store with the 


Sentry 


on the door 


You can do it better! Faster! Easier! Mq 
economically with Sentry wood chise| 
Drop-forged, polished steel blades are pi 
cision ground. Honed to a keen edge. CI 
be easily resharpened. Shock-resista| 
easy-grip, plastic handles assure firm cd 
trol. Identified by both English and met 
sizes. Select from 8 sizes, 4" to 2" Or hai 
sets of 3 or 4 popular sizes. Sale priced n. 
at your neighborhood Sentry store! 


See 
this display 
at your 
Sentry 
store. 


8 sizes, 
Ya" to 2" 


save 
money 


dO it SRM 


yourself! 


SKILSAW. 12-INCH 
| ELECTRIC CHAIN SAW 


| Easily handles cutting and pruning 

jobs. Burn-out protected motor. Push- 
button chain oiler. Double insulated. 
U.L. listed. (1601) 


Weller 
| SOLDERING GUN 


Compact. Lightweight. Pistol grip 
handle provides fingertip selection of 
high or low output. High efficiency 
soldering tip. Light illuminates work. 
U. L. listed. (8200WH) 


12-FT. MEZURLOK® 
k POWER TAPE 


Professional quality. Rugged, light- 
weight case. 3⁄4- 
inch wide blade has 
easy-to-read red 
and black numerals 
on yellow back- 
ground. Blade lock 
and automatic re- 


Z\_ turn. (Y12H) 
Era 
z 


rporation, Cleveland, Ohio 44113. 


SERVICE- GUALITY -VALUE 


YOUR HOME SERVICE CENTER 


shop 


Bostik’ 
“POP” RIVETOOL KIT 


Fastens materials securely without 
screws or bolts. Easy to use. Fast. 
Two nosepieces accommodate var- 
ious sized rivets. Kit includes Rive- 
tool and assorted rivets in handy 
plastic pouch. (K110) 


UTILITY KNIFE 


Dozens of uses. Light- 
weight aluminum han- 
die comes apart to 
provide storage 
for extra blades. 
(299) 


$133 


YANKEE SCREWDRIVER 


Drives and removes screws. Three- 
position setting for left, right or neu- 
tral use. Can also be used as a hand 
drill. Furnished with 2 flat-tip screw- 
driver bits and 2 drill points that store 
in handle. (233H) 


the tore 
uith the 


Sentry 
on the door! 


September and October 
are Home Value Days at 
the 4,500 neighborhood 
Sentry Hardware Stores. 
This means you can 
select the “do-it-yourself” 
tools and materials you 
need to modernize, repair 
and improve your home 
-at real bargain prices. 


A 


HEAVY DUTY 
STAPLE GUN 


All-steel construction. Chrome finish. 
Jam-proof mechanism. Visual refill 


window. In- 
cludes wiring 
attachment. 
(T-50FS) 


$1399 


3-INCH SWIVEL BASE 
HOMEOWNER'S VISE 
Unbreakable ductile steel, Replace- 


able hardened-face jaws. Permanent 
pipe jaws. Large anvil and horn. (1773) 


I Penetrates. Stops squeaks, 
I rust, corrosion. Keeps tools 
like new. Loosens sticky fa 
I mechanisms, locks, hinges. 
Lubricates moving parts. 
I 9oz. (40011) 


I with coupon $117 
I without coupon $169 


l 
L 


3 
CLIP AND SAVE 
AND BRING WITH YOU. 


Prchandise in this advertisement is available from participating Sentry dealers only. Offer expires October 21, 1978. The 4,500 Sentry dealers own their stores. 
ley select their merchandise and set their own prices. There may be variations in products, available quantities and prices in individual stores . 


Sentry Hardware 
AA-8636 
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CLEAR Wi menn 


WOOD FINIS! 


~$ finishes dries im Y^ 


300 TOOLS 


DO THE JOB 
RIGHT ^ 


SN 


i 


i ALL 
f AMERICAN 


mme 
oe" 


Diamond, Diamalloy and Copaloy 
pliers, wrenches, nippers, snips 
and electronic tools are forged 
and finished to highest quality 
standards. Sold by good hardware 
dealers everywhere. Since 1908 .. . 
"There is nothing finer 
than a DIAMOND" 


DIAMOND TOOL and //*es oe Co 
P. O. BOX 6246, DULUTH, MINN. 55806 


NAI EAT 


m 


Put a friend 
on your brush. 


There's something special 
about a close friend. In a 
relaxed way, you can always 
count on him. You can rely 

on Deft in the same way. Like 
a friend, it's easy, dependable. 
Deft dries crystal clear in only 
30 minutes (recoat in 2 hours). 
Won't yellow or darken with 
age. Both seals and protects. 
And Deft is so easy to use, 
about the only mistake you 
can make is to apply too little. 
So the next time you finish 
furniture, panels, cabinets, arts 
and crafts, put a friend on your 
brush—Deft Clear Wood Finish. 


= 


Deft, Inc., Irvine, CA 92714 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
yopenitendents, have sent for these free 
blueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job- higher i income, or 
start your own contracting business. 

‘© PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
Michigan Avenue, Chicago, Ill. 60616 


oie 


Here C] 


CHICAGO TECH/School for Buil 
Dept: PS-108, 2000 S. Michigan Ave., 
Chicago, III. 60616 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand ‘there is no 
obligation—no salesman will call. 


| —— ee o — 
ADDRESS. 
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Underlayment 


[Continued] 


use a 50-50 mixture of cement with 
the latex underlayment. 

Adhesive-backed tiles (Armstrong's 
Place 'n Press, for example) may be 
placed directly over painted floors 
that have been washed clean. For 
conventional tile, the paint normally 
must be removed. 


Preparing for carpeting 

Carpeting is usually installed on 
plain wood floors. While there are not 
normally many preparation problems, 
there are some. 

If the floor squeaks, for example, it 
means some boards are loose and 
should be resecured. Use long (10d) 
finishing nails and, whenever possi- 
ble, drive the nails into the joists. 

Cover holes (from removed radia- 
tors, etc.) with a metal patch, such as 
the bottom of a coffee can. Make the 
patch big enough to bridge the hole, 
and nail it securely. 

If strips of flooring are missing, 
scrap flooring pieces should be fitted 
carefully into the cavities and nailed. 
Very rough or uneven floors should 
be covered with plywood or underlay- 
ment board. Knotholes can be filled 
with patching compound. If you're 
running carpet up a flight of stairs, 
you need padding or underlayment 
on the treads (extending over the 
front edge), but you can skip risers. 

€ Carpeting over resilient flooring: 
To install carpeting over resilient 
flooring on wood, follow the tips in 
the  resilient-flooring sections for 
proper preparation. Again, be sure 
the floor is smooth. 

€ Carpeting on concrete: Make re- 
pairs essentially the same way as 
when installing tile or sheet goods on 
concrete: Loose tiles should come up. 
Cracks or worn areas can be filled or 
leveled with latex underlayment. If 
you're installing a high-density rub- 
ber-backed carpet, existing carpeting 
must come up, even if it's cemented 
down. For this, there's a machine you 
can rent that will remove it neatly, 
though it's a two-person job: One 
pulls the carpet out of the way as the 
other slices it loose with the machine. 


Moisture problems 


Some final notes on moisture, a 
common problem for many concrete 
surfaces: No new covering—vinyl or 
carpeting—will help a moisture prob- 
lem. If anything, it will compound 
your trouble. 

You can check any concrete floor 
for dampness by taping a square of 
cardboard to the surface for a day or 
so. If the underside is dry when you 
detach it, it's safe to lay your floor 
covering. If the floor doesn't pass this| 
test, you might try brushing on two 
coats of an epoxy waterproofer. Once 
this coating cures, try the cardboard 
test again; if successful, apply your| 
coat of latex underlayment, and pro- 
ceed.—Tom  Philbin 
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Master MECHANIC.. professional-quality hand 
tools and accessories feature precision workman- 
ship in every detail, superior strength in finest 

tool steel, maximum working ease in their well- 
balanced designs. Made in the U.S.A. exclusively for 
True Value Hardware Stores, to our own high stan- 
dards of quality, Master MECHANIC.. promises 
professional performance at a value price for the 
Master 2 homeowner and tradesman alike. 


MECHANIC... 
MEANS TRUE 


68-pc. multi-drive 
lool set 


Sold separately 
* at $221.79 
f 


TEAR OUT and SAVE this 8 page section W 


There are over 5,000 True Value Hardware Stores in 50 states. For one near you, look under “Hardware” in the Yellow Pages. 


Master Master MECHANIC Customer Satisfaction Policy: If 


any Master MECHANIC hand tool or accessory fails to 
perform as you would reasonably expect it to, return it 
to the True Value Hardware Store where it was pur- 
T.M. chased for immediate replacement. 


Heat treated and tempered, nickel chrome plated 
to assure lasting durability and good looks. 


82-tooth, double pawl action allows 
ratcheting with a minimum 4.4° work arc. 


Fully knurled handle provides 


a sure, comfortable grip. Qu^ 
Drop forged from first quality 


American alloy steel for maximum strength. 


1-piece knurled “speeder” lets you work 
in tight spots without moving the handle. 


Ball holds socket firmly, releases easily. 


Mechanic’s tools made to work a lifetime. | 


Deep broach gives 
full nut run capability. 


Chamtered for 
smooth lead-in of 
nut or bolt head. 


Thin wall gives 
maximum clearance 
and light weight. 


Ball detents on 4 
sides assure positive 
lock to drive tools. 


pe Bep nens are, ET "TI. i m | TNT 


21-pc. ?&" standard and deep socket set includes the 8" ratchet 
Complete selections of Master MECHANIC shown above with standard 6-pt. sockets: 4a", 7e", 1/2", 9/1" and 
American-made steel sockets and drive tools in — 12-pt. sockets: 5/s", "e", 9/4”, he”, 7/g". 6-pt. deep sockets: he", 1/2", 
standard and metric sizes are available individ- ^ 9", 5/g", "he", a", 346". Plus the” spark plug socket, 3” and 6" 
ually or in sets at True Value Hardware Stores. socket extensions and double-wall fitted case. 4T3821 


MECHANIC... 
6-pc. Combination Wrench Sets in standard, metric sizes 


pe Heads offset and tips chamfered for easy use . E . 
in tight areas. As America's conversion to the Internation- 
Sizes clearly marked on both ends, both sides. al System of Measurement progresses, 
more major manufacturers are using met- 
ric parts in motor vehicles, bikes and appli- 
ances. Your True Value Hardware Store 
offers Master MECHANIC tools in metric 
sizes to help you service these units. 


American-made forged alloy steel with deep 
nickel chrome plating. 
Each set 


6-pc. combination wrenches, standard 
| Sizes: 98", "he", V2", he", S/a” and 3/4" in con- 
| venient pouch. «T5656 


6-pc. combination wrenches in metric 
| Sizes: 8, 9, 10, 12, 13 and 14mm in conve- Precision broached and countersunk on box end 
nient pouch. #T5656M for easy fit in minimum clearance. 


ae a A ap. a 


-—_ d 


Master MECHANIC is the exclusive trademark of True Value 
Hardware Stores where you'll find a complete election of 
American-made hand tools. Just say tien 
“charge it" at, participating stores. 777, 0 =~ 


There are over 5,000 True Value Hardware Stores in 50 
States. Look under “Hardware” in the Yellow PK) 


Rugged 1-hp motor et port i 
ioa a iin blower action. MECHANIC. m 


"m 


Big 8-gal. Shop-Vac power-cleans 
wet and dry, indoors and out. 


A powerful appetite for everything from wood chips 
and nails to flooded basements. Gobbles up wet 
leaves, sawdust, ashes, sand and grit. Sucks up 
standing water to vacuum-scrub floors and clean 
up spills. The unique master nozzle takes slide-on 
attachments for every clean-up need. In the shop, 
patio, home, car or garage Master MECHANIC 
makes light work of heavy cleaning. Shop a com- 
plete line of Master MECHANIC wet 'n dry vacuum 
cleaners at True Value Hardware Stores. #650-1 


Float valve. 
prevents liquid : Tank design 
overflow. allows free | 
airflow, maximum 
efficiency even 
when near-filled. 
Big 8-gal. 
Steel drum m 
takes in 7%- — 6| e 
gal. dry debris, | zz y- 
6% gal. liquid. I 
A. y 
14" tool kit handles most sg 
big cleaning jobs, optional UL listed for use 
2V2" kit takes bulky trash. indoors or out. 


MECHANIC.. Propane Torch, energy for dozens of jobs. 


Instant, infinite flame Disposable cylinder contains 
control means efficient 26.7 1l. ozs. top-quality, S 
tuel use on every job. clean-burning propane. 


Positive safety seal in 

between cylinder and valve 

prevents propane leaks. Sg i 
Long burner shaft puts 


distance between you and flame, 
gets at hard-to-reach work. — —— 


Clog-proof, corrosion- 
resistant burner tip. —. 


Complete 6-pc. Set gives you instant, adjustable heat to lay tile, 
thaw frozen pipes, for soldering and light brazing. It's the easy, 
economical solution to many problems around the home, farm 
or industrial shop. Master MECHANIC propane burns clean, = 
heats efficiently; all brass burner assembly offers a lifetime of 
reliable use. Includes fuel cylinder, pencil point burner, brush 
tip, chisel tip, flame spreader and spark lighter. #6565 


Master 


MECHANIC... Professional Screwdrivers 


You'll feel the difference professional-quality makes in 
Master MECHANIC screwdrivers. Jumbo comfort 
^ EN grips on high-torque steel blades help you over- 
C » power tough screw-driving and removing jobs 
faster and easier. Professional-quality mate- 
rials make them shockproof, flameproof 
and unbreakable. When you get a Mas- 
ter MECHANIC screwdriver, you've 
got a tool you can count on for a 
lifetime of hard work. There's 
professional variety in Master 
MECHANIC screwdrivers, 
too, for all home and in- 
dustrial needs. Styles 
shown at right are 
sold individually 
and in sets. 


f Jumbo handles fit your grip 
Y to give greater turning power. 


Super-strength chrome- 
vanadium steel blades have 
professional mechanic's finish. 


Tips are hardened 

and precision- 

ground to assure 
| lasting perfect fit. 


8-pc. Square-Blade Screwdriver Set. More steel in the shaft puts more 
strength on the job. Tips are ground diagonal to the square, for maximum 
turning power; turn these blades with a wrench, if necessary, without fear of 
snapping or twisting the shank. 8 sizes range from the 1⁄4” x 1%” stubby to the 
long-reaching 36" x 12”. With convenient pouch. #TS8SQ 

Master MECHANIC square-blade screwdrivers are also sold individually, 1/2" 
to 12" long to fit 34e” to 3%” slotted screws. 


MECHANIC.. PROFESSIONAL : 


There’s a Master MECHANIC 
screwdriver - for every job. d 


S Biotec, tip screwdrivers come with 
round or square blades 11/4" to 12" long to 
fit screws %/s2" to 3s" in diameter. 


8" long with precision-machined cross-slot 
flutes to fit #0 to #4 phillips screws. 


A 


Robertson-tip screwdrivers come in 
assorted lengths to fit #5 to #14 plus 1/4" 
recessed Robertson and Scrulox' fasten- 
ers used in mobile homes, marine and RV i 
construction 4 


Phillips-tip screwdrivers come 11/4" to | 


lengths fit recessed "butterfly" or "figure 
8" screws, 5/52" to She” 


Nut drivers have hollow-forged shafts 
in assorted lengths with case-hardened 
hex sockets 4/16” to 1/2" in diameter. 


Screwholdefs with medium and 
long shafts, slotted and phillips tips, end 
fumbling in tight spots. Flanges hold 
screws in place until threads engage. 


Master 
MECHANIC... 


Your choice of handles in 
quality Carpenters’ Hammers. 


Each packs 16 ounces of power to 
drive nails home with a few quick 
blows; professional balance puts the 4 
weight on your work, not on yourarm. ©») 
All give you these fine features: 


* Heads forged of fine-grained Ameri- 
can-made steel, precision machined 
and highly polished. 


* Professional deep-throat design 
puts more driving power into every 
strike. 


* Contour crown resists chipping, sets 
head flush without marring surfaces. 


*Inner-beveled curved claw grips 
nails firmly for easy removal. 


(& Chrome-plated tubular 
steel handle is stronger 
than hickory, absorbs 
more shock than solid 
steel. Tough vinyl grip 
resists grease and oil. 
#MM16S 


® Solid 1-pc. steel head 
and handle is the strong- 
est hammer construction 
available. Leather cush- 
ion provides a no-slip 
grip, reduces vibration. 
#MM16C 


(OSolid hickory handle, i 


triple wedged and epoxy- 
sealed to head, is the best 
shockabsorber. Sculpted, 
fire-hardened and smooth- 
finished to a naturally- 


MECHANIC... Test the response of our finest cross-cut saw. 


Bend it nearly to a U-shape and see it 
snap back straight as an arrow. That 
“zing” is the sound of strength-tem- 
pered chrome- nickel - molybdenum 
Steel absorbing stress, bouncing back 
for more. It'll sing like that through 


comfortable grip. #F16TT 


hardwood, plywood, even knots, with- 
out kinking or binding. Blade is fully 
taper-ground to prevent buckling. Pro- 
tective coating resists rust and stain. 
Teeth are precision set and filed to stay 
sharp. 26” 10-pt. saw. #17110. 


Master 


MECHANIC .. 


High Speed Steel Drill Bits 


® Sizes clearly stamped for easy identification. 

® American-made of finest tool steel, heat-hardened 
to exceed federal specifications for strength. 

© Precision-ground flutes assure consistent, 
accurate hole sizes. 

(D) Precision-ground margin and point-relief for 
greater efficiency. 

© Hardened power-points bite deep for smooth, 
one-stroke drilling. 


Master 
MECHANIC.. 


15-pc. Professional Drill Set includes 1s”, 
5a", 352". Thea" ea", 5/32", She", Taz", Ma", She’, 
3a", 7h” and 12" drills plus a center punch. 
All drill bits have '4" shanks, fit hand and 
power drills and drill presses. #M-15 


HOMEOWNER 


American-made chrome-nickel-molybdenum steel 
saw blades outlast, out-perform ordinary blades. 


High chrome content of Master MECHANIC blades give 
clean cuts with less friction, less drag on power saw 
motors. Polished finish resists rust and corrosion, stays 
sharp longer for greater efficiency and safety on the job. 


(& 10" Master Combination Blade rips, mitres, cross-cuts 
hard and soft woods. Impact-set teeth cut fast, deep 
expansion slots assure a warp-resistant 4 95 
blade. For 10" stationary saws. #810000 LI 


(B  Carbide-Tipped Blade gives you both high speed and 
satin-smooth cutting. Cuts splinter-free in hard and soft 
wood, plastic, particle board, Masonite", roofing, fiber- 
glass. Most work needs little or no sanding. Stays | 
sharp up to 5 times longer than noncarbide 5 95 
jblades. 7-74" for hand-held saws. #M44 m 
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MECHANIC.. 24-pc. Tap & Die Set 


No workshop is complete without proper tools to 
rethread damaged nuts and bolts, or clean up those 
supplied with unassembled equipment, gym sets, etc. 
Here's everything you need to cut or repair threads 
», to both National Fine and National Coarse specifi- 


cations: 11 taps, 11 dies, tap 21 95 
. 


Cutting edges hardened 
and tempered to wear better 
and stay sharp longer. 


"A » 
zm set comes 


in fitted carry case. 


u922 


American-made 
tool steel. 


An outstanding offer 
by Master MECHANIC . 
any way you measure i 


6-ft./ 2-meter pocket tape 


Cycolac® case 
goes easily in 
pocket or purse. 
#PC6-2 


2-color 
printing 

reads standard 
and metric mea- 


surements. 
Both only 
4.73 


Master MECHANIC professional tape features a wide, deep concave 
blade for maximum extension and rigidity, easy accuracy in short or 
long measures. Automatic blade locks in place, controlled power re- 


* 


«s Reverse side of blade 
75^ ves direct inside reading, wih 
} no need to calculate length of case. 


HARDWARE STORES 


Buy this 25-ft. automatic tape 
rule at the special price of 
$4.75 and get a handy little 


Master 
MECHANIC.. 
Electric Glue Gun 


Makes secure, professional bond in 1 
minute. Hot, melted glue needs no 


clamping or waiting to dry. 
With glue & sealer. #MM203 4.99 


Wood Chisel Set ` 


Bevel-ground, austempered carbon 
steel blades 1⁄2", 34" and 1” wide for easy 


turn prevents snap-back. Self-adjusting end-hook provides true zero 


for consistent inside and outside measurement. #CB325TT 


Fire-hardened hickory handle 
gives a comfortable grip, 
easy-working balance. 


MECHANIC, , Energy-Saving Woodcutter 


If you're cutting wood to cut fuel costs, save some of 
your own energy with this well-balanced axe. At 3⁄2 Ibs. 
it's heavy enough to bite deep, light enough for tireless 
use. Steel head is drop forged and 8 95 
hand ground to stay sharp. 35SBTT LI 


shaping of wood and 6 99 
Li 


composition. #300TT 


MECHANIC.. Professional Aluminum Level 


Built to maintain rigid strength and perfect accuracy. 
24" heavy-duty die-cast frame can't warp, has man-sized 
hand holds. 4 plumb vials and 2 level vials are set in 


moisture-sealed acrylic windows, fully 
weatherproofed. Superior quality. #10121 


Exclusive "Strongbox" Construction 


® Extra heavy-gauge solid steel throughout. 

® Reinforced tops on full-length piano-type hinges. 
© Nickel-plated side handles and drawer pulls. 

(5 Tough silicone-based baked-on enamel finishes. 
© Chest drawers lock automatically when lid closes. 
©) Cabinet drawers lock when front panel is in place. 
© Drawers glide smoothly supported on compound slides. 
® Sturdy 4” casters roll easily, brakes on 2 prevent creeping. 

© All chests and cabinets have maximum-security cylinder locks 


HARDWARE STORES 


Tough as Master MECHANIC Tools. . 


Master MECHANIC professional tool 
chests and heavy-duty roller cabinets. 
Powerfully built of heavy-gauge Amer- 
ican-made steel with room enough for 
a workshop full of tools, and strength 
enough to carry them around. They're 
designed for rugged durability, rein- 
forced at critical points, to maintain 
alignment under tremendous stress. 
Stack or use separately. 

6-Drawer Chest, shown, measures 15” 
high, 26" wide, 13/2” deep and weighs 
67 Ibs. Drawers are 1234" deep in vary- 
ing heights for easy organization. 
4-section top till has lift-out tray. #1806 
3-Drawer Roller Cabinet, shown, mea- 
sures 33%" high, 2612" wide, 18" deep 
and weighs a hefty 88 Ibs. Full-width $89 95 
drawers are 4” high, lower compart- Cabinet 
ment is 13/2" high. #1903 iii 
Master MECHANIC offers a wide 
selection of tool boxes, from small util- 
ity totes to massive 150-Ib. cabinets. 


19” Flat Top Box Heavy-Duty 19" Hip Roof Box Deluxe 2-Drawer Tool Chest 
Many features of our heavy-duty tool Popular for its big-capacity hip roof All-steel, electric-weld construction, 
boxes: strong steel construction, pro- design and rugged steel strength. Has full-length hinge. Drawers supported 
tected hinge, nickel-plated hardware, divided tote tray, locks with single on compound slides, lift out for sepa- 
divided tote tray, padlock drawbolt, padlock eye. rate use, lock when lid 
eye. 19x6x7" deep. #429 1.50 19x8V2x7" deep. #819 9.95 closes. 22x10x92" #902 23.95 


COTTER & COMPANY, 100% Member-Owned warehouse distributor serving over 5000 True Value Hardware Members who own their own stores, set their prices and reserve the right to limit quantities. Because 


participating True Value Hardware Stores vary in size and merchandising policies, some may not stock all items shown. Prices may vary and are subject to change without notice. Prices expire Oct. 28, 1978. 


Fill tub before 
you caulk 


Watertight seal lasts longer if applied when 
tub is in lowest position (note water). 


Scrape out the old caulk with a putty knife so 
that the new seal will adhere tightly. 


Damp “weather” damages your house 
inside as well as out. One problem 
area is the wall behind your tub, which 
can get soggy from water seepage. 
You can save yourself messy repairs 
later, though, with one good caulking 
job between bathtub and walls. Red 
Devil, Inc., offers these hints: 

Dig out old, dried-out caulking with 
a stiff-blade putty knife. To make 
sure new caulk adheres tightly, wash 
the area and swab it with a sponge 
dipped in alcohol. Let the surface dry 
completely. 

Next, fill the tub with lukewarm 
water to your normal bathing level. 
Then get in (or lean across while 
sitting on the rim) to apply the caulk. 
Why? Because the combined weight 
of a person and a tubful of water can 
lower a bathtub by as much as 14 inch, 
and this weight change would cause 
an elastic, acrylic caulk to flex, 
weakening the bond between it and 
the wall Caulking the tub at its 
lowest point prevents this. 

After applying the caulk evenly 
from a tube or cartridge, drain the 
water and let the sealant cure at least 
overnight before using the tub again. 
After curing, the seal can even be 
painted.— Brenda Becker 


Stihl 015AV. The best at less than you'd 
expect. Dependable, professional and 
easily converted to hedge trimmer or 
brush cutter. 


STIHL 


The world's largest selling chain saw. 


For sales and service see the Yellow Pages 


Imagine being able to shoot 
twice as much as you do now 
forless money. 

If you were reloading your 
own cartridges, you could. Be- 
cause reloading actually saves 

rou 60% of the cost of store- 
iught ammo. 

No fooling, 60%. 

Savings like that are pretty 
unusual on anything these 
days. But money isn't the only 
reason so many folks are tak- 
ing up reloading. Plenty of 
them would still be doing it 
even if store-bought ammo 
were cheaper. 

Because reloading lets them 
tailor ammo to their own indi- 
vidual gun. It gives them more 
control over accuracy. Over 
stopping power. Over 
everything. 

Fill out this coupon and 
shoot it to the good ol’ boys to 

learn more. You might be sur- 
prised how much fun you can 
have saving money. 


— ee numum emm enum 
Sure, I'd like to shoot better 
ammo for less. Send me your 
“How to get started in 
handloading" Kit. Enclosed is 
my $2.00 to cover handling 


and mailing. 

Name 

Address l 
ciy | 


ns 
State i) =, A | 
— Iam es m 


& * OMARK 


P.O. Box 856, Lewiston, Idaho 
83501 


We're old hands at handloading. 
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PHOTOS BY WILLIAM H. CRAMP 


Double-cylinder deadbolt must be unlocked 
with key whether you're inside or out. Note 
irreversible (one-way) screw on left: Slope of 


Fall 
Value 
Ideas 


indentations in its head lets screwdriver grab 
as screw is tightened, but makes it slip out 
if attempt is made to loosen screw. 


Home How 1o install a 
deadbolt 


With prices that range from $5 to $100 
and up, there’s a wide variety in the 
types and quality of deadbolts you'll 
see when you shop for one. 

The cheapest models are made of 
cast metals and/or plastics that break 
readily under normal wear (not to 
mention attempted break-ins! and 
have no replacement parts available. 
Some cannot even be rekeyed if your 
keys are lost or stolen. This means 
that if a part breaks or you lose the 
keys, you must get a complete new 
lock. But—most important—a burglar 
will find it easier to destroy or cir- 
cumvent an inexpensive lock. 

A high-quality deadbolt should in- 
clude these features: a one-inch bolt 
of hardened steel; a tapered, hardened- 
steel collar surrounding the key cy- 
linder; installation screws only on the 
inside of the lock; rekeyable cylin- 
der(s); and brass or alloy parts. In 
addition, double-cylinder locks should 
have one-way screws and independent- 
ly operating cylinders. 

Single-cylinder deadbolts have a 
knob on the inside and a keyed cylin- 
der outside; double-cylinder deadbolts 
are operated with a key on both sides. 

Continued 


Locate a convenient position for the deadbolt 
—six to eight inches above door knob is usu- 
ally best. Intersecting lines scribed with 
square (use template if supplied) mark cen- 
ter of hole to be drilled. Mark both sides. 


Using one-inch-d 


bit, drill bolt hole 
through the door's edge. Center of bolt 
hole should be in line with the center of 
hole for lockset. Mark with a square (or 
template supplied with lock). 


Place the bolt assembly in its installed 
position in the bolt hole and trace the out- 
line of the bolt plate with a pencil. Note 
that door edge is tapered, with the inside 
slightly wider than the outside. 
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Using a power drill and holesaw that's the 
right size for the lock, bore from one-half 
to two-thirds of the way through the door 
from the inside with the door closed. Alter- 
nate tools: brace and expansion bit. 


Hole is completed by boring through door 
from the outside with the door closed. 
Drilling from both sides will help prevent 
splitting the wood, especially important if 
your door has a veneer finish. 


“When you depend 

on hand tools, you use 
the best. For us, that 
means S-K tools! Now, 
help yourself-at work 
or home by saving on 
S-K tools!" 


20 pc. Ya” dr. Socket Set No. 4520-78. 
Fine set answers auto, appliance, and > Se 
general household jobs. 


Bud Moore, 
Hall of Fame Mechanic 


21 pc. Va” dr. Socket Set No. 4921-78 e 
Home or auto, wherever small fasteners J 
are involved, this set fills the bill i 


FULL LIFETIME WARRANTY 


SATISFACTION GUARANTEED. If you, the consumer, are not completely satisfied 
e with any S-K* tool simply notify the place of purchase for a free exchange during the 


life of the tool. 


This warranty gives you specific legal rights and you may also have other rights which 
vary from state to state. 


7 pc. Combination Wrench Set No. 1707- 
78 Here's 7 super wrenches that solve so 
many common (and uncommon) needs 


- Bobby Allison, 
Sad Daytona 500 
Champion Driver 


Save on S-K tools at 
Auto Parts and Hardware Stores 


HAND TOOL DIVISION, DRESSER INDUSTRIES, INC. 
3201 North Wolf Road, Franklin Park, IL 60131 


© 1978 Dresserindustries, Inc. 
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Holding one-inch wood chisel at an angle 
(about 45 degrees), remove wood to depth 
of about % inch around edges of outline 
for bolt plate. Taper the cutout slightly 
deeper toward the bolt hole. 


p; 3 


Which you choose will depend on your 
situation: If you have an entry door 
with glass panes that would give a 
burglar easy access to the lock knob 
—or if you want to prevent his carry- 
ing your TV out the door after he's 
gained entry through a window— 


es 


Insert bolt assembly, making sure plate is 
flush with the door edge. Mark screw holes 
and drill with 3/32-in.-dia, bit. Replace 
bolt, insert and tighten screws. Install lock 
following maker's instructions. 


“Paint” end of bolt with an old tube of 
lipstick. Close door and work bolt back and 
forth several times. Lipstick will mark the 
spot you'll need to drill in the doorjamb to 
receive bolt. Drill hole with one-in.-dia. bit. 


go double-cylinder. But if there are 
elderly or very young family members 
who may find it difficult to use a key 
in an emergency, stick with a single- 
cylinder model. 

You should expect to pay from $20 
to $40 for a good deadbolt. While you 


When bolt enters hole properly, center strike 
plate over hole and trace its outline. Chisel 
out to -inch depth, mark and drill for 
screw holes, and install strike plate with 
1¥4-inch-long screws to secure it. 


shouldn't try to save money by buy- 
ing an inexpensive lock, you can 
save by installing it yourself. Most 
deadbolts come with step-by-step in- 
structions and many include a tem- 
plate to make positioning holes easy. 
—Denise Green 


" With Lime s Carpenter's Wood Glue 


= 7 

E. KR m 

Sunes t 

Elmer's? Carpenter's Wood Glue is a 
special wood glue for all your woodwork- 
ing projects. It penetrates well in hard 
and soft woods and forms a heat and 
water resistant bond that's stronger than 
the wood itself. 


As delined by Federal Hazardous Substances Act. 
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“Grabs” instantly. 


Its also better because it "grabs" imme- 
diately and dries fast. Yet it allows 
realignment before it sets. So you can 
join surfaces as soon as it's applied. 


br don't need a pro's hands 
ras to give it the pro's touch. 


Elmer's Carpenter's Wood Glue is also 
sandable, paintable and gumming 
resistant. Its non-toxic*, solvent-free 
formula also washes off your hands 
and project with water. So you won 


get light spots when you 
stain near glue joints. 


BORDEN 


Elmer's. When results count. 


Give your auto repairs 
the GE Silicone Seal. 


Seals and waterproofs Repairs vinyl tops 
windows and windshields. and vinyl upholstery. 
Makes instant gaskets- \ X / 
Seals and glues right on the spot. 
exter trim. / 7 
| we : 
L A | 
m ' 


Seals and 

weatherproofs 
headlights 

andtaillights. 


When you do your own work, 
General Electric Silicone Sealants help 
you do a better job. 

GE Silicone Sealants are 100% 
silicone rubber compound. Silicone 
Unlike any other kind of sealant on the 
market today. 

When you're repairing a tear, a crack, 
or a peeling piece of trim, use 

GE Silicone Auto Seal. Inside or out. 
When you're fixing a leaky window, 

GE Silicone Glass Seal fills in every 
crack and cranny. 


~ And GE Silicone Hi-Temp Instant 


Gasket lets you form custom gaskets — 
in any shape — right on the spot. 

It's a better gasket. And it can withstand 
temperatures up to 600°F. 

Whatever needs fixing, give it the 

GE Silicone Seal. When you see what GE 
Silicone Sealants can do for your 
present car, you'll see why they're getting 
so much use in new cars today. 

Silicone Products Dept., 

General Electric Company, 

Waterford, New York 12188. 


GENERAL G ELECTRIC 


SHOP TALK 


By ALLEES 


Where's quality control? 


We've had several queries about the 
simple burglar-alarm circuit we ran in 
our July article on leisure-home secu- 
rity. If you wired it up and found it 
didn't work, welcome to the club. So 
did we: When we armed the key 
Switch, the siren wailed, though win- 
dows and doors were locked. Yet, 
there's nothing wrong with the circuit 
as published. We traced our problem 
to a defective component—and therein 
lies a caution: 

One of our newly bought reed 
switches was bad—which, of course, 
rendered the whole loop inoperable. 
Before replacing it, we checked (with a 
VOM) all the new switches we had on 
hand—from two major manufacturers 
(Universal and Eico)—and were star- 
tled to find exactly half of them defec- 
tive. Since they're sold as components 
for a critical security system, you'd 
expect better quality control. But to be 
on the safe side, check out all reed 
Switches at time of purchase. From our 
experience, if they're okay when they 
are installed, they'll give long ser- 
vice—the problem's in manufacturing. 

That July article also brought a 
flood of letters from manufacturers of 
security gear, wondering why their 
products weren't included. The answer, 
in most cases, was that they would 
have been had we known about them. 
As with most PS articles, this one was 
thoroughly researched, but there's no 
way to query every manufacturer in an 
area as broad and complex as home 
security. That's one bonus of such arti- 
cles: We hear from fresh sources. 
Some of the new devices are well 
worth telling you about, so we plan a 
follow-up report early next year. Any 
maker/marketer of novel anti-burglary 
gear is invited to submit a brochure or 
sample to my attention, PS, 380 Madi- 
son Ave., N.Y., N.Y. 10017. 


Ah, those misinterpretations! 


Plumbing expert Rich Day (who dou- 
bles as our Car Care contributor, and 
will return in that capacity in our 
December issue) writes us that on a 
recent visit to the offices of Genova, 
the plastic-pipe makers, he spotted a 
framed letter on the wall. A customer 
complaint: "Those new cemented pipe 
joints you sell are no damn good! | 
cemented the enclosed joints three 
times and they still leak." On display 
below the letter is the package that 
arrived with it, containing the large 
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section he sawed out of his water 
supply system. Each elbow and tee is 
covered by a big glob of mortar. 
Reminds me of a tale a colleague 
here at PS swears is true: An immi- 
grant acquaintance of his (no, not 
Polish) has prospered in America and 
has an unshakable faith in our ad- 
vanced technology. For his vacation 
this year, the man planned to surprise 
his family with a motor home, and 
ordered one with all the options. Driv- 
ing it home from the dealer's, he 
paused at a supermarket to stock up 
the fridge, then swung back on the 
turnpike. It was a sultry day and the 
proud new owner developed a thirst. 
Glancing down at the impressive con- 
trol panel, he spotted the button that 
said "Cruise Control," punched it, got 
up, and went back for a beer. (The 
family skipped vacation, this year.) 


Winterize that pool 


Unless your climate (and/or your solar 
pool heater) lets you swim a longer 
season, now's the time to put your pool 
to bed till spring. Monsanto (expert in 
pool maintenance—they make chlorine) 
suggests this procedure: 

1) Vacuum and clean pool well; 2) 
drain and flush water from all pipes, 


filters, and pumps; 3) remove and 
clean filter system; 4) add enough 
stabilized chlorine (superchlorine) to 
last all winter; 5) leave all drains, 
filter valves, and  recirculation-line 


valves half open, except main pool- 
drain valve; 6) drain hair strainers on 
recirculation line and on vacuum- 
cleaner line; leave pump primers and 
impeller-casing drains open; remove 
fuses from pump-motor circuits; 7) 
cover pool with an opaque membrane 
to keep out algae-producing sunlight, 
debris—and careless creatures; 8) 
flush, clean, drain, and disconnect 
chlorinators; 9) turn off gas supply to 
pool heaters and drain heater pipes: 
leave thermostat circuit breakers open. 
| can't resist adding 10) look into 
paving over pool and converting it to 
low-maintenance tennis court. 


Data to send for 


And still they come—the pamphlets, 
booklets, and manuals on every phase 
of home maintenance and improve- 
ment. This month we'll focus on low- 
or no-cost paperbacks, catalogs, and 
instructions: 

€ Wintering in Snow Country is a 
$5 book from the publisher best quali- 


fied to cover the subject: Stephen 
Greene Press of Brattleboro, Vt. 
05301. Author William Osgood is full 
of lore and advice toward surviving 
winter emergencies, from insulation 
(for both your house and yourself) to 
heating (ditto: there's a chapter on 
cold-weather diet), with car-care and 
driving tips tossed in, as well. 

€ Great Possibilities for Your Home 
is a 200-page idea book from Georgia- 
Pacific, which suggests—mainly in 
sketches, though there’s a center sec- 
tion of color photos—ways to remodel 
and redecorate every room, plus base- 
ment, attic, and yard. There are no 
construction details, though there's a 
final "Product Data” chapter to help 
you plan and purchase materials. The 
paperback is only 49€ at G-P Regis- 
tered Dealers (or drop a card to Cathy 
Howard, Georgia-Pacific, 900 S.W. 
Fifth Ave., Portland, Ore. 97204, ask- 
ing how to order by mail). 

@ Clockmaker's catalogs  prolifer- 
ate, and can be as fun to read as seed 
catalogs. l've just been paging The 
Clock Book—a 100-page treasury of 
weight, wind, and battery movements, 
complete kits, ornamental faces, 
hands, hinges, finials—even Swiss mu- 
sic-box movements that play up to 72 
notes. It's a $1 treasure from Craft 
Products Co., 2200 Dean St, St. 
Charles, Ill. 60174. Comparable cata- 
logs come from Klockit, Box 629, Lake 
Geneva, Wis. 53147 (35€); Mason & 
Sullivan, Osterville, Mass. 02655 
(50€); Newport Enterprises, 2313 W. 
Burbank Blvd., Burbank, Calif. 91506 
(50€); and Westwood, 2310 Airport 
Way, Long Beach, Calif. 90806 (free). 
There's also a free brochure on battery 
movements from Fort Products, Drawer 


177, Spanish Fort, Ala. 36527. And 
two other sources—for grandfather 
kits—are Emperor Clock Co., Fair- 


hope, Ala. 36532, and Kuempel Chime 
Clock Works, 21195 Minnetonka 
Blvd., Excelsior, Minn. 55331. 

€ "Andersen Energy Facts" is a 
booklet summarizing heat-conservation 
data for windows and “patio” doors. 
Since it's offered by a window manu- 
facturer, there's an understandable 
bias, but its facts are straight. Properly 
sited, glazed areas are passive solar 
collectors. And operable windows will 
save on air-conditioning costs (there's 
nothing hotter than a home closed up 
for summer vacation). | came away 
from this booklet reconvinced that my 
wood-frame, double-glaze  casements 
are the most practical all-season win- 
dow. It’s the only window style that 
opens 100 percent for summer ventila- 
tion; and during the winter | keep ‘em 
sealed tight and add an easily in- 
stalled storm panel for triple glazing. 
For a free copy, write Andersen Corp., 
Bayport, Minn. 55003. 

@ A catalog of simple boat plans 
(plus a hot tub) is free from Stevenson 
Projects, Box 584, Del Mar, Calif. 

€ “Do-it-Yourself Kitchen Guide” 
tells you how to plan a new kitchen 
layout and gives tips on installing 
cabinets; 50¢ from Haas Cabinet Co., 
615 W. Utica St., Sellersburg, Ind. HS) 


TEAMWORK. Electricians. Mechanics 
Pilots. Radio repairmen. Security police. Fuel 
and hydraulic specialists. Young people and 
seasoned experts. All working together. Each 
dedicated to their profession, the Air Force, 
and America 

A GREAT OPPORTUNITY. The Air Force 
offers some of the finest technical training in 
the world. A good salary. Even the chance to 
work toward an Associate Degree through the 
Community College of the Air Force. 


GET ALL THE FACTS. Talk to your local 
Air Force Recruiter. For his location cail toll 
free 800-523-5000 (PA: 800-362-5696). 


itsa great way of life! 
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HOUSEPOWER CLINC 


By EVAN POWELL 


Warm Room II 


Your warm response to my “Warm 
Room” [PS, Nov., '77] prompted me to 
try some new ideas in a new version. 

A Warm Room's purpose is to 
provide a self-sufficient, comfortable 
area for family living that can be used 
during periods of extreme cold, or in 
an emergency, such as a fuel or power 
shortage, while you maintain the rest 
of the house just above freezing. 

An unexpected problem arose with 
our first snug little Warm Room. We 
used it so much that it proved too 


small. So Warm Room II is bigger (20 
by 28 ft.). To make it, | partitioned off, 
weatherstripped, and insulated a sec- 
tion of the basement. 


l PLAYROOM 


DAMPER/FAN J \ 


This time | selected a forced-air 
wood heater with blower (the Buck 
Stove, Smoky Mountain Enterprises, 
116 Woodfin Ave., Asheville, N.C. 
28804) rather than a radiant heater, 
as before. Although the practice is not 
recommended, the heater was slightly 
oversized, so excess hot air could be 
used to heat an adjacent bedroom and 
shop/play area. | installed two auto- 
matic damper and fan systems to con- 
trol the heat level in the Warm Room 
and to vent the excess to the adja- 
cent areas. The diagram shows how it 
works: An air-conditioning thermostat 
in the Warm Room closes when the tem- 
perature reaches its setting (usually 
70 degrees). A heating ‘stat in the 
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Cti 


115 VAC TO 
FAN AND DAMPER- 


HEAT 'STAT 


adjacent bedroom is wired in series 
with the A/C ‘stat. When both are 
closed, the dampers open, the blowers 
are actuated, and warm air blows from 
the Warm Room into the other areas. 

Warm Room Il incorporates other 
changes from my original design. It 
has an adjacent bath, a definite plus; 
and an abutting garage provides an air 
lock between the outdoors and the 
Warm Room entrance (see floor plan). 
A water heater hides behind louvered 
closet doors, so that any heat it loses 
serves to heat the Warm Room, 

Unlike its predecessor, Warm Room 
ll's ceiling is uninsulated, and so some 
heat passes into the living area above. 
This, in turn, lets me close dampers 
from the regular furnace into that area, 
boosting air flow to the more distant 
parts of the house. 

Reader to 


Q, the rescue 


| had a problem with my gas dryer 
very much like that of B. H. Roystal 
["Housepower," Feb.]. The problem 
turned out to be in the vent system. 
The outside vent flap has a magnet 
and it was not opening properly. Once 
| fixed this, | had no more problems. 

William Hakala, Bloomington, Minn. 


A complete blockage like this could 
indeed prevent burner operation. Even 
a partial blockage from an accumula- 
tion of lint can reduce dryer efficiency 
and create a safety hazard—two good 
reasons for annual checking. 

Misguided air on the intake side of 
a clothes dryer can create problems, 
too. Leaking door or drum seals can 
cause a pilot outage in gas dryers and 
element failure in electric dryers. 


Fluorescent lighting update 


In the September ‘76 "Housepower" 
you stated that fluorescent lamps 
should not be turned off for less than 
three hours of disuse. In research 


conducted here at the Florida Power 

Corp., it has been determined that it 

pays to shut off the lamp when you are 

not going to need it again in less than 
five minutes. 

T.I. Wetherington, Jr. 

St. Petersburg, Fla. 


Most lamp manufacturers contend that 
the three-hour rule is still applicable 
for maximum life of fluorescent lights. 
However, considering today's high to- 
tal cost of lighting—lamp-replacement 
costs, the extended life of modern 
lamps, and high energy costs—a 
spokesman for one major lamp manu- 
facturer recommends that fluorescents 
be turned off if you leave the area for 
longer than 20 minutes. Of course, 
incandescents should be turned off 
whenever you leave the area. 


Elusive service manuals 


I'm the Mr. Fix-It in my area, and I'd 
like to obtain service manuals for 
washers, dryers, vacuum cleaners, re- 
frigerators, etc. Can you give me the 
name of a supplier? 

Frank Brown, Barrington, R.I. 


If you're after manufacturer's service 
manuals that will take you through 
each step of a repair for each model, 
they are usually available only through 
the manufacturer or authorized distribu- 
tor. The prices vary, but a complete set. 
of manuals for each line of a product 
can run well over $100. And the 
subscription service to keep them cur- 
rent is usually about $35-$50 a year. 

A far better approach, in my opinion, 
is to learn the basic operation of the 
equipment, This will help you diagnose 
faults in any appliance through a logi- 
cal "quick-check' procedure. As for a 
manual following this concept, | once 
became so frustrated that | compiled 
my own with the assistance of Robert 
P. Stevenson, former Home and Shop 
Editor for PS (Complete Guide to Home 
Appliance Repair, Harper & Row; also 
available through the PS Book Club). 


Hood for gas range 


| want to install a hood over my gas 
range, which is at right angles to the 
wall through which it must be vented, 
There must once have been a hood 
there, since there is a hole that has 
been filled up. Can you tell me about 
the relative merits of various hoods? 
Frances D. Huntington 

Grosse Pointe, Mich. 


Range vent hoods are usually pur- 
chased on the basis of appearance, 
and of course you'll have to choose the 
appropriate size and exhaust location. 
Most hoods have self-contained blow- 
ers, but | prefer a remote blower, either 
wall- or roof-mounted. Such units have 
greater capacity and are quieter. ui 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 
108 Morningdale Dr., Greenville, 
S.C. 29609, giving appliance make 
and model number. Sorry, but ques- 
tions can't be answered by mail. 


|| 
and the holy tearer. 


igs TT ta ae P ae ü the most complete 
rna , [mobe quito Graves made. And — 
than Srey aoe es ^» all at sandpaper prices; 
power sanding Sand reduces J 
sheets because heat build-up 
the adhesive and residue 
holds Press ‘n loading, too. á y 
erm šana saval Whatever ihe job, 
SHE inc eniro dbeiawa  feutsnd a complete 
Now theres surface. No and cut sheets fix-up products, like 
Press 'n Sand? from 3M. wrinkles or in a wide Sand-Pak® with its new- 
Each sheet has a loose, uneven range of sizes joo, packaging, to 
strong, pressure-sensitive edges means to fit most help you do it faster 
adhesive backing. no ripping or tearing. types of power or and ader 
Just press it onto your Any power sander hand sanding tools. å , 
sander and youre quickly converts to And you can get 
ready to sand. No clips, Press ‘n Sand with Press ‘n Sand in your 
screws or ties to a pad that holds each choice of abrasive 


fumble with. sheet ‘til youre ready grades, too. In fact, it's taxes tn. grind out of sanding 


4-for-1SALE! 
Top Quality J.1.L. 4-in-1 
IN-DASH 
AM-FM CAR STEREO with 
8-TRACK or CASSETTE 
FLUS 40- AQO 0 ! 


tow $ 
00 
SUPPLY 


WY 


From J.I.L. a leader in car 
entertainment centers . . . a 
modular, compact, first quality 
4-in-1 unit at a price you might 
pay for a radio only! Get stereo 
high-fidelity FM Radio, AM 
Radio, 8-Track or Cassette and 
CB all for one low price. Tens of 
thousands sold nationally. Order 
while supplies last ! 


C 4853/102 In-Dash Combination 8 
Track Stereo, AM/FM/Stereo Radio and 


Features LO/DX switch, Stereo light, 8- 
hts, CB standby switch, 
lout, Plus many other 


supply lasts only....$149.00 


C 4610/102 In Dash Combination 
Stereo Cassette Player, AM/FM /Stereo 
Radio and 40-Channe! Digital Touch- 
Tuning AM-CB. Features cassette eject/ 
FF button, CB selector, CB standby switch 
Plus many other features 


-while supply lasts only....$159.00 


C) #202-SSB Single Sideband 40. 
Channel CB featuring Digital Touch-Tun- 
ing AM-SSB CB for 120 effective 
channels with greater cli and reach. All | | 
functions right on the mil A top-notch 
unit. Choose SSB instead of standard 40- 
channel E with #853 or #610 above. | | 
Pleas $50.00 


m Accessories m 


[C AM/FM/CB Retractable Antenna 
(mounts like reg. car antenna) 
List $39.95 .. NOW $29.95 
| | 115%" Full-tone Coaxial Speakers a 
10 oz. magnet. per speaker. 
List 39.95 pr. ....... NOW $19.95 pr. 
i | O &"x 9" Full-tone Coaxial Speakers. 
20 oz. magnet per speal 
List $69.95 p NOW $29.95 pr. 
C Field Strength/SWR Meter to test A: 
List $29.95 NOW $19 
CLIP AD AND ATTACH TO LETTER 
Pa. Res. Add 6% Sales Tax. 


0100 


NC. 
DAU MAILORDER!" 


70 James Way, Southampton, Pa. 18966 
Call (215) 322-8599 


zip 
BankAmericard/Visa, Master Charge- 


Exp. 
Card # — —— Date 
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Sew it up. 
Wear 
ihe Warmth 
of Down. 


Down is warm as nothing else is And the se- 
cret to buying the finest down products at 
reasonable prices is to sew you own Frost- 
line Kits." Shown here is the rugged Back- 
packer Vest, the perfect companion for the 
outdoor person. Features include high-col- 
lar, fully corded nylon zipper and cargo style 
handwarmer pockets. Made of rugged nylon 
in Navy, Denim Blue. Kelly Green, Brown 
and Rust. The Backpacker is just one of 120 
money saving sew-it-yourself kits in our 
FREE Frostline Kits color catalog. 


Backpacker Vest 
Ready-made 
value $45.00 


Kit price 
$19.95 5. 


Send me my Free Catalog ioox at Frostline 
Kits’ 120 ways to quality down-lilled projects 


ee 


MEE S Ls 


Ciy/State/Zip. 
Save time, call us at (303) 451.5600, Ext. 900. 
Mail to: 

FROSTLINE KITS, 

Dept. PS108, 

Frostline Circle, 

Denver, Colorado 

80241 


Cylinder-leakage tester 


they don't do it on all their models. 

How many car dealerships or 
independent garages use the blow- 
down gauge? To my knowledge, 
very few. I have a hell of a time 
getting my own truck mechanic to 
use it. I have to watch him like a 
hawk. The big thing about it is I 
don't think these guys out there 
really believe this thing is that 
important. And that's too bad— 
because it is. us 


Sun tester costs $245, comes with 
three spark-plug hoses for different size 
plug holes, and a whistle for finding 
TDC. If there is no Sun branch office 
near you, write Automotive Sales Div., 
Sun Electric Corp., 3011 E. Rt. 176, 
Crystal Lake, IIl. 60014. 


Whistle comes with Sun gauge, fits 
over end of hose that attaches to spark- 
plug hole. Engine is cranked slowly un- 
til whistle blows, indicating TDC. 


Why people who love the outdoors 
also love trucks. 


Lovable gal, Mother Nature. 

Like a GMC pickup, she’s honest, non-artificial, and 
beautiful, in a rugged sort of way. No wonder they 
get along so well. 

For added strength, every GMC cab and every 
Wideside cargo box features lots of double-wall 
construction. 

To resist corrosion, special steels are used. Trouble 
spots are coated with anti-corrosion compounds 
including aluminum wax preservatives. And there are two finishing coats of acrylic enamel. 

To cope with backwoods terrain, there's GMC's strong, smooth-riding suspension. 

Yet, for all its ruggedness, a GMC is very civilized, too. 

Available with 2-tone paint schemes, sport wheels, bucket seats. And: an assortment of 
power assists (steering, brakes, door locks, even Cruise | 
Control). Not to mention touches like air conditioning 
and AM-FM radio. GMC. It makes you appreciate Mother 
Nature. And Mother Nature makes you 
appreciate GMC. 

Note: Camper top is dealer installed. 


Géneral- į 
Motors. 


$MCis X i 
adivision of, 


America’s favorite do-it-yourself books. 
Over 2,000,000 copies sold! 


CA The best-selling Popular Science Skill Book Library in deluxe hard-gloss 
C2 paperback editions. A $39.50 value—now yours for just $1.95. 

1650 PAGES of step-by-step how-to by top do-it-yourself writers. 
NEARLY 3000 SHOW-HOW ILLUSTRATIONS, photos, assembly 
drawings, building plans, tool diagrams, shop tips and more. 


A lifetime library of expert do-it-yourself know-how! 


Each volume in handy shop size: 6" x 9”; bound in deluxe hard-gloss paper covers. 


Popular Science 


Here's your chance to join the #1 book club for do-it-yourselfers 
and get a ten-book library of practical know-how for just $1.95. The 
best-selling Popular Science Skill Book Library is a lifetime guide to 
doing scores of home handyman jobs like an expert. You save time, 
money and frustration on everything from fixing the plumbing, build- 
ing and finishing furniture . . . to doing your own masonry work, 
painting, papering, wiring, shop projects and more. Your guides are 
expert craftsmen who expiain their ideas clearly and simply. You see 
how to do it in excellent show-how illustrations. Thousands of them! 
In all, you get instant handyman information whenever you need it. 


Build A Valuable Homeowner's Library at giant discounts! 


That's what Popular Science Book Club is all about. Expert how-to 
for today's do-it-yourselfer. Club membership entitles you to choose 
many more new books on your favorite handyman subjects. All at 
giant discounts. You also get first choice of special custom-written 
books—commissioned specially by the Club—and offered exclusively 
to the membership at discount. The ten-volume Popular Science Skill 
Book Library is an example. First-rate how-to that can turn any home- 
owner into a first-rate handyman. You can get your $39.50 Skill Book 
Library for just $1.95...when you join Popular Science Book Club 
now. Send the card today! (Offer limited.) 


Remodeling how-to... 


Plumbing savvy... 


MAIL ATTACHED 


Shop projects... 


CARD OR WRITE TO: 


HOW TO BUILD YOUR OWN FURNITURE by R. J. DeCristoforo. 
How to build tables, chairs, cabinets. desks and more with just 
three basic elements: slabs, rails and legs. Complete informa- 
lion on construction, tools, wood. hardware, fasteners, fixtures. 
How to adapt standard components in new ways. 


HOME GUIDE TO PLUMBING, HEATING, AIR CONDITIONING 
by George Daniels. Step-by-step how-to for doing your own 
maintenance, repairs, installations. All principles, tools, tech-| 
niques, instructions. Plumbing: fixtures, drainage, septic sys-| 
tems, more. Heating: electric. gas and oil heating, more. Air| 
conditioning: systems, room units, more. 


HOW TO BUILD YOUR CABIN OR MODERN VACATION HOME| 
by Harry Walton. Build your own vacation home for a small 
fraction of regular cost. You get complete construction methods} 
for foundations, porches, fireplaces, chimney, paneling, siding, 
more. Sites, plans, materials, utilities, financing. 


HOW TO DO YOUR OWN WOOD FINISHING by Jackson Hand4 
How to finish new wood, apply fillers, bleaches, stains, paint, 
shellac, varnish, lacquer, enamel. A complete guide to restoring, 
marred surfaces, antiques. More on novelty finishes including 
French polishes and glazes. Many pages in full color. 


HOW TO BUILD PATIOS AND DECKS by Richard Day. How to} 
design and build a patio or deck for any-size property. No pre-| 
vious woodworking or masonry experience needed. All the| 
do-it-yourself how-to explains everything about construction| 
materials, building plans, assembly techniques, tools, short-| 
cuts, accessories. How to build footings, piers, posts, beams, 
tiles, more. 


Sharpen all of your handyman skills and save time, effort and dollars! 


€ for just ; . 


eme 
EI 


Regular 
7 price: 
lub membership entitles you to choose many more books at Club discounts up $39.50 
o 50% and more. Brand new handyman books on all of your favorite subjects: Home 
mprovement & Repair. Housebuilding. Wiring. Plumbing. Woodworking. Cars & MORTISE 
tar Repair. Workshops. Appliance Repair. Electronics. Science. Technology. TENON: 
Aasonry. Carpentry and more. 


3uides you through every fix-and-finish-it job you'll ever do! 


Each illustrated volume with INDEX to find what you want in a hurry. 


Skill Books 


How Popular Science Book Club Works 
HOW TO MAKE YOUR OWN RECREATION AND HOBBY ROOMS First, you get your 10-book Popular Science Skill Book Library 
by Ralph Treves. Convert your attic, basement, garage, breeze- eee pee gu) Ee d Er ae Mee eerie 
way into a fun room easily, inexpensively. Complete instruction E MbOUE e Noir weeks (15 hee yes] you Teal d 
on carpentry, masonry, insulation, wiring, heating, decorating, ulletin describing the coming selection and alte 
more. Floors, walls, windows, doors, dormers, storage ideas, Review the bulletin promptly. If you want the 
more. If you do not want the Main Selection, or want an alternate bot 
Or no books at all, indicate your wishes on the form that comes 
HOME GUIDE TO LAWNS AND LANDSCAPING by Bruce h the bulletin and return it before the date shown. (You will 
Cassiday. Professional home landscaping tips and how-to on 


ur prompt review of each bulletin and your 


ays have at least 10 days in which to do this, but in the unlikely 
i : 1 4 event that you don't, and you receive an unwanted book, you may 
testing and grading the soil, sowing proper seed and sod, plant- return it at our expe 
ing over 100 different deciduous and evergreen trees and more Sum NUR ot te CEI tare (Oyo, ban wale heals 
" ui si if you 
than 100 different ornamental shrubs, hedges, border plants. Selection or if you wish to order alternate books) enable us to 
How to use flagstone, pebbles, slate, railroad ties, much more. rvice members most efficiently and help keep prices down. This, 
lum, enables us to offer you huge Club discounts up to 50% 
sometimes more, 
HOW TO USE HAND AND POWER TOOLS by George Daniels. Your only membership requirement is to take just two more 
| — How to choose, use, take care of all tools. Hand tools: hammers, books of your choice within a year. To retain your Club discount 
saws, chisels, planes, more. Power tools: sabre saws, drills, 
routers, sanders, lathes, more. How to set up a power shop, 
safety practices, money-saving ideas, shortcuts. 


HOW TO WORK WITH CONCRETE AND MASONRY by Darrell 
Huff. The do-it-yourself answer book on how to mix, pour, rein- 
force, cure, trowel, texture and color concrete. How to lay 
bricks, block, stone, flagstones. How to top and waterproof a 
wall. Step-by-step instructions for building forms for founda- 
tions, patios, barbecues. How to use transit-mix and ready-mix 
concrete. All finishing details. 


HOW TO BE YOUR OWN HOME ELECTRICIAN by George Dan- 
iels. All the basics of electrical tools, codes, types of wire, 
house wiring, service wiring, outlets, plugs, switches, fixtures, 
doorbells, fuses, electric motors and more. Also, basic electrical 
theory, safety information, NEC requirements. 


Tool tips... Building details... Finishing schedules... 


POPULAR SCIENCE BOOK CLUB po. Box 2006, Latham, N.Y. 12111 


You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 


ying the fascin: 
year after year, in good times or ba 
because you'll he the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 
more could you ask! 

Train at Home — Earn Extra $555 Right Away! 
All this can be yours FAST regardless 
fof age, education, minor physical handi- 

aps. Job enjoyment and earnings begin 
AT ONCE as you quickly. easily learn 
to CASH IN on all kinds of locksmithi 
jobs. All keys, locks, parts, picks, specia 
Tools and equipment come with the 
Course at no extra charge. Licensed 
experts guide you to success. 

, Sample Lesson Pages FREE 
Institute graduates now 
KEY MACHINE | earning, enjoying life more everywhere. 


Roses, Calenia 


facts from the school 
+ | State Department of 
Member, Natl. Home 5 
Approved for Veterans Training. 
LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
Dept. 1111-108 Little Falls, N. J. 07424 
LOCKSMITHING ‘INSTITUTE, | Dept. CI -108 
Div. Technical Home Study Schools 
Little Falls, New Jersey 07424 Est. 1948 
Please send FREE illustrated booklet, "Your Oppor- 
tunities in Locksmithing," plus sample lesson 
pages. | understand there is no obligation and no 
salesman will call. 


Name. 
(Please Print) 


Address... 


City/State/Zip. 
LL — C Check here if Eligible for Veteran Training 


ALANCE & STABILIZE 
WHEELS 
PERMANENTLY 


EASY TO MOUNT 


à ROAD HUGGER œ S 
AUTOMATIC 


WHEEL BALANCER 
ADJUSTS FOR TIRE WEAR 
AND CHANGING ROAD 
CONDITIONS AS YOU DRIVE! 


SAVE TIRES SAVE MONEY 


SATISFIED OWNERS REPORT 30 TO 
100% GREATER TIRE LIFE PAYS FOR 


Calif. add Sales Tax 
BankAmericai 
Master Charge OK 

Give Wheel Size, 

No. Lugs, Make 

Year and Model 


$19.95 a Pair 


MONEY BACK 
GUARANTEE 


P.O. BOX 6356 STNC, 
ALTA T5B AK8 


ALSO AVAILABLE AT 
MONTGOMERY WARDS, 
GAMBLES, GRAND AUTO, ALDENS. 
J.C. WHITNEY, PRINCESS AUTO. 
AND MANY OTHERS 


Build your own 
cylinder- 
leakage 
tester 


Here's a cylinder-leakage tester 
you can build for a few dollars. 
You can use it on your small one- 
lung four-stroke engines (garden 
tractor, lawn mower, etc.) as well 
as your car. If you don't have shop 
air, almost any paint-spray com- 
pressor or even a hand tire pump 
will operate it. 

To build it, punch the core out of 
an old spark plug, and braze or 
solder the shell to a pipe coupling. 
You can use 1⁄4- or !4-inch pipe, 
but the coupling makes it conve- 
nient to have several different 
adapters for different plug sizes. 
Adapt a tire or other air valve, as 
needed, with a threaded or soldered 


- connection. Gauges cost three or 


four dollars at a well-pump service 
shop or hardware store. 

If you want to use the unit on 
a car, buy a couple of flexible oil 
lines—one to attach permanently 
to the tester, the other to use as a 
spark-plug hose to find TDC with 
the method described in “Cylinder- 
Leakage Tester,” this issue. A 
spark-plug shell would be attached 
to each hose so you can screw it 
into the plug hole. 

On a small one-cylinder engine 
you can find TDC this way, too. Or 
you can peer down the spark-plug 
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hole with a flashlight, rotate the 
crank until the piston is at the top 
of its stroke, then introduce air. If 
it won’t hold air at all, you’re prob- 
ably at the top of the exhaust 
stroke. Rotate once more to TDC, 
then introduce air. 

Operation is similar to the auto- 
motive tester Smokey mentions ex- 
cept that with this rig, after you’ve 
put air in the cylinder, you remove 
the air chuck and time how long it 
takes the gauge to leak down to “0” 
while listening for leakage. 

With this unit, observation and 
what you hear are more important 
than actual numbers. On a car, all 
cylinders should leak down at 
about the same rate. One or two 
cylinders that leak down much 
faster than the others should be 
investigated. ^ 

Be extremely cautious about en- 
gine kickover with this device, 


TIRE VALVE 


V4 - V8-PT REDUCER 


VA-PT TEE 


5-1/2" 1/4-PT NIPPLE OR, 
TO SUIT, FLEXIBLE OIL LINE 
IF NEEDED 


VA4-PT COUPLING 
BRAZE OR SOLDER 


PLUG SHELL TO SUIT 


A 
especially on single-cylinder en- , 
gines. Remember, 60 pounds of air 
pressure on a three-inch-diameter 
piston is well over 400 pounds of 
push. Never test a lawn-mower : 
engine with the blade in place. 
Even 20 pounds will snap the ! 
engine over with a wallop. A socket 
wrench and flex-handle on the ` 
crankshaft nut is a good way to 
lock the engine on compression, but 
you must back up the flex-handle 
against something solid; it's impos- 
sible to hand-hold it. On cars, in- 
ternal friction and compression on 
an upcoming cylinder tend to pre- 
vent rotation, but keep hands clear 
of belts and fan.—E.F. Lindsley 


Bob didn't do anything wrong. He was just listening to 
his new scanner, the Touch K100. When suddenly the 
scanning stopped, and the whole department came on the 
air. Seems they had just cracked a big underground ring. 
You might think Bob would be shocked by this kind 

of stuff. But he's not. You see, he often brings in the 

fire department, the detective squad, even the guys 

down at the weather bureau. 

The reason is simple. These people keep Bob informed 
about what's going on in town. So he knows about 


robberies, fires, hold-ups, even storm warnings; the 
minute they occur. 


Now if you think Bob has to be a radio expert to get 
this kind of listening, you're wrong. He just touches 
the numbered pressure pads. There's a computer inside 
that does the rest. 


So expand your social circles, do what Bob did. Stop 
by your Regency retailer and bring home a Touch. 
You'll be amazed by some of the people you meet. 


. We brought the whole police department 
into Bob Surface’s living room 


Regency Electronics, Inc. * 7707 Records St., Indianapolis, IN 46226 


Ke esca, 


Touch K 100 


Heath "Mate, 
the Fireplace Stove 


This unique combination wood stove 
and fireplace cover panel installs in 
minutes without masonry alterations. 
It burns seasoned wood throughout 
the night, will heat your home and 
cook your meals. Also great for 
camps, cabins, ski-lodges and as an 
emergency unit in case of power fail- 
ures. Firebox: 18" high; 18" wide; 
24" deep. Door Opening: 9" x 13”. 
Weight: 165 Ibs. Back Panel: Std. 
34% high x 42" wide. Other sizes 
available. 


DEALER INQUIRIES INVITED 


For descriptive brochure, send 


25€ to: 

C & D DISTRIBUTORS, INC. 
P.O. Box 766, Dept. PS 

Old Saybrook, Conn. 06475 


CONVERT YOUR FIREPLACE INTO AN EFFICIENT HOME HEATER 


vopice (must be in 
SAVE Damper open positon) 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
E r N.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Science, 380 Madison Ave., New York, 


By RAY HILL 


When using a cylinder hone to deglaze 
cylinders, you should end up with a 
cross-hatch pattern like this, with the 
hone marks intersecting at an angle of 
about 60 degrees. The speed at which 
you move the hone up and down in the 
bore will determine the angle of the 


XS 
~) 


Bent pushrod? 


When in doubt about whether a 
pushrod, a piece of linkage, or any 
similar rod is really straight, one easy 
way to check—if you lack a suitable 
straightedge—is to use a mirror or 
piece of flat glass. Align your eyes 
along the same horizontal plane as the 
glass, then roll the suspect pushrod or 
piece of linkage across the glass slow- 
ly, observing whether or not it makes 
full contact with the glass. 
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Using a cylinder hone to get the proper cross-hatch pattern 


cross-hatch marks. Moving the hone 
faster will widen the angle at which 
the marks intersect; moving it slower 
will narrow the angle. Use a light 
honing oil with the hone. And be sure 
that all abrasives are removed from 
the cylinder bore after honing. 


Making a gasket 


Although you can use scissors with 
paper gasket material to make a new 
gasket, there's a more accurate way. 
Place the gasket paper over the item 
you're making the gasket for. Hold the 
paper firmly; then, with a ball-peen 
hammer, tap lightly around the outer 
and inner edges of the form until the 
excess paper falls away, leaving a 
precisely shaped gasket already in 
place and ready for use. 


X 


Be sure dipstick is seated 


Dirt and water are no-no's in your 
automatic transmission. After checking 
fluid level, be sure the dipstick is 
pushed all the way in so that its cap 
seats and fully covers the dipstick-tube 
opening. Otherwise, dirt and water 
may enter, shortening transmission life. 


ae 


\ 


Disc-brake piston seal 
When disassembling disc-brake cali- 


pers and removing the piston seal, 
don't use a screwdriver, knife, or other 
metal tool to pry the seal out. This can 
scratch the piston bore, and you may 
also burr the edges of the seal's 
groove. Use a small, pointed wooden 
or plastic stick to work the seal out of 
its groove far enough so you can grasp 
it with your fingers and pull it 
completely out of the bore. 


SAVES MONEY 3 WAYS. 


Conoco research 
has developed a new 
motor oil that really 
can save you money 
3 ways. 


First,you can save 
money on oil because 
New Generation All 
Season" protects en- 
gines for 15,000 miles 
or one year’, which- 
ever comes first. 


Second,youcansave 
money on gas. Com- 
bined with good car 
care, it will improve 
gas mileage. 
Third,you can save 


money when you buy 
our new oil because 


NO BALONEY. 


itcosts less than most 
new generation oils. 


To prove New Gen- 
eration All Season 
we tested it ina fleet 
of cars and trucks 
that was driven 2 
million grueling 
miles in all kinds of 
city and highway 
traffic. It performed 
beautifully. 


That's how we know 
it'll save you money 
3 ways. And what 
we say isn't baloney. 


Conoco), 


That Saves 
You Money. . BRAND GOING» 
Hotte: t 15000- -Mile 


"Vehicles under warranty should follow manufacturer's requirements. New Generation All Season exceeds API Service SE. Available as SAE 10W-20W-40 grade. 


SAVE ENERGY! 
CUT FUEL 


/ HEAVY DUTY C N 
2% STAPLE. wernt | 
GUN 


from 1/4” to 9/16” and Ceiltile 


SHOOT A STAPLE 


SSS SSS 


ATE ... WEATHERSTRIP 


l = nn SS 


You'll save up to 30% on fuel bills when you insulate 
and weatherstrip your house with an Arrow T-50 
Staple Gun. You save your own energy, too — as 
well as labor costs! It's a breeze — one hand does it 
.. one SQUEEZE and you've nailed it! 
Just position gun, squeeze handle and presto staple 
is driven into exact spot desired in 1/10th the time it 
takes to hammer a nail! Your other hand is always free 
to hold material in place for a neat, professional job! 


AVAILABLE AT ALL THESE PARTICIPATING STORES 


* Ace Hardware * PRO Mart Home Centers 

e Agway Stores Sentry Hardware Stores 

e American Hardware Stores e Sutherland Lumber 

e Carter Lumber * True Value Hardware Stores 
«© 84 Lumber * Trustworthy Stores 


e Grossman's * Western Auto Stores 
* HWI Stores * Wickes Lumber 
e K Marts * Woolco 


© PRO Hardware Stores 
And at all Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


271 Mayhill Street, Saddle Brook, N. J. 07662 3 


In Canada: 6505 Metropolitan Blvd. East, Montreal HIP 1X9 Quebec 
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Plio-Nail 
The Nai 


Goodyear Plio-Nail™ construction adhe- 
Sive is designed for tough sub-flooring and joist 
work. Plio-Nail® panel adhesive is for drywall and 
paneling installations. 

Plio-Nail bonds tight to eliminate some of 
the headaches caused by nails. With Plio-Nail 
there's no worry about nails popping, squeaking 
joints or finishing work on drywall. Pio-Noil 
is fast, easy and strong 
for both paneling 
and construction. 
Both types meet 
tough building 
code and 
HUD requirements 

Look for the Goodyear blimp display 
hanging in your store. That's where you'll find 
Plio-Nail adhesives. Tough as nails. “ 


LO RAT NES 
ARR 


GOOD; YEAR 


MIR 


Contact W.J. Ruscoe (216) 253-8148 
for the store nearest you 


GOOD; YEAR 
CHEMICALS 


V heckpoinfts for ; 
shade-tree mechanics. 


You can learn a lot about the condition of your car's 
engine by installing and using one of the most 
important dashboard instruments... 


The oil pressure gauge. becouse oil 
pressure will vary with engine speed and temperature, 
you should note the car's normal pressure at different 
speeds. An unusually low reading may mean your 
engine is low on oil, or overheating. The oil filter 
might be clogged. the oil line loose or broken or an 
engine bearing may have failed. 

Accuracy and reliability are important. So, look for 
a gauge you can be sure of —like the Stewart-Warner 
Sensor Oil Pressure Gauge. You can buy it as part of a 
pre-assembled panel of gauges or mounted in a 
handsome modular housing. Two or more modules 
con be clipped together for a unique custom look. 

The Sensor Oil Pressure Gauge. It's part of a 
complete line of Stewart-Warner equipment designed 
to meet the needs of the shade-tree 
mechanic. =~ 
Stewart-Warner Corporation { 
Consumer Products ^ 
1826 Diversey Parkway em! | 
Chicago, Illinois 60614 

svmuor o 


STEWART-WARNER Ej) 


EXCELLENCE 


This book describes hundreds of hardware 
products and their uses. Just think how 


Hundreds of products including 
ELECTRICAL HARDWARE A i 


> GENERAL HARDWARE 
Nais Drapery Hardware Y( Screws Locks 


MINIATURE d HARDWARE 
especially for miniaturists who make and furnish dollhouses 


much time and 
money that is 
going to save you! 


For hundreds of items you'll learn: 


W How they're installed 
W How they should work 
W How they compare to similar products 
E How to save money on them 
BW What they look like in photos 
and/or line drawings 


HAWTHORN BOOKS 
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HOW MANY 
MILES 
SINCE YOU 
CHANGED 
ENGINE OIL? 


If it’s been three thousand miles or over 
60 days, engine experts will tell you 
your oil has used up its additives and 
your engine is probably starting to col- 
lect gum and varnish, 


That means it’s time for a RISLONE 
Engine Treatment. Time for adding RIS- 
LONE to clean out deposits before they 
start problems such as noisy valves, lost 
compression and power, oil burning due 
to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the oil. 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
a quart of oil. 


Send for your new cop 
RISLONE LUBE TIPS, 32 
f information and sug 

for better 

and care of 
Send 4% x 6'4 self addressed 
stamped envelope to The 
Shaler Company for your 


THE SHALER CO. 
Waupun, Wisconsin 53963 

In Canada: Warren Packaging Co 

Ltd, - Scarborough, Ontario 


NEW [Sua] 


NSLO 


MINE TREAT d 


How not to win a 


design contest 


By AL LEES 


As we launch our third annual 
Projects Contest in partnership 
with American Plywood Associa- 
tion (turn page for rules and entry 
coupon), it seems apt to offer a few 
hints to help you toward the win- 
ner's circle. Perhaps the best way 
to do this is to list a few reasons 
past entries have been disqualified 
or rejected. You can be pretty sure 
of not winning if you: 

@ Don't read the rules. For your 
own sake, read them through care- 
fully twice—once before you start 
designing, to be certain your con- 
cept will qualify within the stated 
parameters. Then, as you envelop 
your entry for mailing (deadline 
for delivery to APA is next March 
1) read the rules again to be sure 
you enclose everything required. 

€ Expect exceptions. Here's a 
sure way to lose. It's no easy task 
to judge a national contest, and no 
judge smiles on corner-cutting on 
the part of a few entrants who hope 
certain qualifications will be 
waived for them. The project must 
be built and a photograph of it 
supplied, as the rules state. 

© Strain to attract attention. 
Judges just don’t have time to read 
14-page essays on why you de- 
signed your project as you did—nor 
does PS have space for a long expo- 
sition if we want to publish your 
plans. Your project should speak 
for itself, so don’t waste time 
supplying more than the rules ask 
for. Neat presentations make a 
good impression, but don’t bind 
your pages between huge plywood 
covers—and don’t send scale mod- 
els or outsized plans. 

© Slap a dark stain on wild fir 
grain. Some people like the effect 
and use “walnut” on everything— 
wall paneling, built-ins, furniture— 
until the room looks like it’s reso- 
nating from a lightning strike. 
Judges, on the other hand, prefer 
subdued grain; also, painting is 
easier if you build with MDO 
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(medium-density overlaid) panels, 
available from any lumber yard, 
though some may have to order it. 

* Use birch plywood. Or any 
other cabinet grade. Don't. There's 
nothing wrong with the product. 
It's a fine panel for quality furni- 
ture. But any panel with hardwood 
face veneer can't have the APA 
grade stamp that's required on 
your entry coupon. For the purpose 
of the contest, if you want a hard- 
wood grain, face your project with 
laminate. 

Another way to get an eye-catch- 
ing finish is to use plywood siding. 
'These grooved and/or rough-sawn 
panels (which bear a special 303 
grade-trademark) are manufac- 
tured as exterior siding, but they 
can be used in many projects— 
indoors as well—that call for a 
rustic look. 

We're very proud that in three 
short years our contest has become 
one of the major design competi- 
tions in the U.S. When you enter, 
you'll be in good company. Many 
design schools at top universities, 
such as Southern Illinois at Car- 
bondale, have made the contest a 
class assignment (one of their stu- 
dents was a ’78 winner). And each 
year more architects send us proj- 
ects. Still, in the past two years 
most of our prizes have gone to 
home-shop hobbyists with the taste 
and skills to compete with the pros. 

We've also been heartened by 
the response of our general read- 
ers—people who don't enter but 
who recognize a useful and attrac- 
tive project among the winners. 
Typical of many letters is one from 
Betty Thompson of Deposit, N.Y.: 

“Im not much of a carpenter, 
but I'm an adventuresome kind of 
person and like the feel of wood. I 
figured that since I cut my own 
clothes I ought to be able to make 
something by cutting wood .. . I 
built the Rolling Greenhouse—one 
of the '77 contest winners—from the 
layout diagram you published. Af- 

Continued 


HERE'S ONE ENGINEERING OPPORTUNITY - 
YOU WON'T GET IN PRIVATE INDUSTRY. 


If you're thinking about a 

technical position after graduation, 
[think about this. 

How many companies can offer 
you a nuclear submarine to operate? 
The answer is none. Equipment 
like this is available only in 

fone place—the Navy. 

| The Navy operates over half the 
{nuclear reactors in America. 
Soour training is the broadest and 
[most comprehensive. We start by 
giving you a year of advanced 


technical education. In graduate 
school, this would cost you 
thousands, but in the Navy, we 
pay you. 

Once you're a commissioned 
Nuclear Propulsion Officer, you'll 
earn a top salary. Over $24,000 
a year after four years. And 
you'll be responsible for some 
of the most advanced equipment 
developed by man. 

The Navy also has other 
opportunities in surface ships 


NAVY OFFICER. 
IT'S NOT JUST A JOB, IT’S AN ADVENTURE. 


and aviation assignments. If you 
are majoring in engineering, math 
or the physical sciences, contact 
your placement office to find out 
when a Navy representative will be 
on campus. Or send your resume to: 
Navy Officer Programs, 
Code 312-B528, 4015 Wilson Blvd., 
Arlington, VA 22203. 

The Navy. When it comes to 
nuclear training, no one can give 
you a better start. 


How to buy 
your first tractor. 


It’s easy to buy a tractor. You go toa 
dealer. Pay him some money. He gives you 
a tractor. 

Buying the right tractor is another 
matter. It's not hard to do. But there are a 


couple of important things to keep in mind. 


YOU DON'T EAT SOUP WITH A FORK. 

And you don’t need a 100 horsepower 
tractor to raise vegetables, move some dirt 
on your farm, or landscape your yard. 
The prime consideration in buying your 
first tractor is to get the right tractor for 
the job you have to do. 


KUBOTA. THE MID-SIZE TRACTOR. 


We are the world’s leading manufac- 
turer of mid-size tractors. In fact, that’s 
all we make. We don’t make giant tractors. 
Nor do we make garden toys. Kubota 
covers the ground in between. So we're 
just right for your lesser jobs that still 
require the power and versatility of a real 
tractor. So even if you already own a 400 
acre spread and a couple of heavyweight 

' tractors, you probably still have a place for 
- a mid-size Kubota. 

If you don’t want to lavish a lot of 
attention on your tractor, Kubota’s a good 
one for you. 
| All Kubotas have water-cooled diesel 
engines. Diesel engines have no electric 
ignition system, and they never require a 
tune-up. This means service is reduced to 
a bare minimum. Which brings us to 
another of our strong suits. Economy. 


HOW TO SAVE MONEY. 

Running a Kubota diesel engine costs 
a lot less than what it would cost to runa 
comparable gasoline engine. And a 12 to 
47.5 horsepower Kubota is going to burn 
up a lot less fuel than a larger machine. 

Your Kubota dealer is the right man 
to tell you which Kubota suits your needs 
best. Which Kubota implements you 
should have. And whether you need a 2- 
or 4-wheel drive. 

Then there’s only one thing left to do. 
Take our tractor and put it to work. 


Were looking for work. 


ce ee ee IS ER ^ 


HOLD IT! Before I rush off and order a Kubota 
tractor, I’d like to have a free copy of your Kubota 
brochure. Please send one quick. 


Mail to: Advertising Department 


Kubota Tractor Corporation 
300 West Carob Street, Compton, CA 90220 


NAME 


ADDRESS 


CITY STATE ZIP 


AREA CODE TELEPHONE NUMBER 
ba eer ar ae E EE = 


KUBOTA 


ter cutting the parts in my base- 
ment, I realized how big it was 
going to be and brought it into my 
kitchen to assemble. Then, I 
couldn’t get it through the back 
door! (Finally maneuvered it out 


the front and around.) All the 
winning projects were good—and 
don’t say a woman can’t do them. 
All it took was a sabre saw.” 

Have another look at that port- 
folio of '78 winners in our August 


issue, then pull up some graph 
paper and start sketching. This 
year, the fetters are fewer, so let 
loose: You can use as little as half 
a sheet or as much as four sheets. 
Just be certain to use wisely. 


Announcing 
the third 
annual 


PS/APA 


PLYWOOD 


@ PRIZES: A $1000 check will go to 
the top entrant in each of two major 
categories. There will be two secondary 
awards of $250 in both categories for a 
total of $1000 additional. An Honorable 
Mention entry in both categories will 
receive a selection of how-to books 
from Popular Science Book Division. 


@ HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from 14" to 24" (thicker if re- 
quired for structur- 
al strength); exterior 
type for outdoor or 
bathroom projects, 
interior for indoor. 
Projects should be 
carefully designed 
for efficient layout 
on the plywood sheet 

sheets you se- 


or 
ir ROJ EC lect; parts should be 
scaled, arranged, and 


CONTEST 


$3OOO0 in 
cash awards 
including two 
SIOOO 

First Prizes! 

You have 
eight chances 
to win 
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nested to minimize 

waste. You may en- 

ter your project in 
either of our two categories, specify- 
ing which thickness you chose for 
your half (4-by-4-ft.) or full (4-by-8- 
ft.) sheets. Should you choose to en- 
ter a multiple-sheet project, you have 
the option of using two different thick- 
nesses, if structurally justified. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $75, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if they repre- 
sent an efficient use of the sheet or 
sheets you specify, and if they can 
be built with home-workshop tools. 


@ HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 


p7 = = = = =ENTRY COUPON (Clip and attach to your plans sketch) s ma 


per—including a rough sketch of the 
APA grade-trademark(s) stamped on 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white or 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. A crude pencil sketch will 
suffice if it's thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale models, full- 
Size cutting patterns, or plans sheets 
larger than 18" x 24". We also need a 
list of all materials used, grade and 
thickness of plywood, plus any lum- 
ber, hardware, and finishing materials. 
(paint, stain, plastic laminate). Also 
jot down for us special construction 
tips you'd like to pass on to anyone 
attempting to duplicate your project. 
If no publishable photo exists, Popular 
Science and APA reserve the right to ar- 
range photography at your convenience 
(and our expense). Entries must be de- 
livered to the Tacoma Post Office Box 
by March 1, 1979, and become the 
property of APA and/or Popular Sci- 
ence. Print the category you're enter- 
ing (17 OR LESS, TWO TO FOUR) in 
the lower-left corner of your envelope 
(only one entry per envelope, please). 
No entries can be acknowledged, and 
none will be returned unless accom- 
panied by a written request and a self- 
addressed envelope with sufficient post- 
age (no checks or money orders). 


@ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects wo 
feel our readers might want to make. 
Plans for all eight winning projects will 
be available from APA after Sept. 1, 
1979. Prize winners will be notified 
by April 15. Winning entries will be in 
the August 1979 Popular Science. GE) 


[Copy the plywood- | 
Jgrade stamp here | 


Sign here, 


My signature certifies that this project is of my own design. 


-- 
I mail entry to: To quality, anny " L| 
| POPULAR SCIENCE CONTEST By Maren d, 4979 ^ ^re M 
4 Box 11700, Tacoma, Wash. 98411 I 
1 
- YOUR NAME (print or type) n [| 
| ADDRESS Phone No. 1 
1 cnY STATE ziP I 
I [TTI Description i 
I I | of project 
LN | Which category 1% SHEET Two To 
11 | are you entering? C o& ess FOUR SHEET | 
II | What thickness(es) plywood? O 14” [1 26" C1 Vo" O %4” D 34" [| 
il | it other, check here D and specify I 
I I 
I 


i i l 

" 4978-79 100 9 > egins 
| £ d TALOG P 
| eo wiih OU 

| d o 40 Pages 

Full color illustrations 

) Detailed descriptions 

Direct-to-you prices 

d log. 


But getting our 40-page, full-color workshop 
catalog free is just the beginning: You'll 
really save money when you start ordering 
the tools inside. Because all Atlas hand 

and power tools are offered to you at low, 
direct-delivery-to-your-home prices. 

The Atlas catalog contains 40 color pages 
with illustrations, prices, and descriptions of 
our hand and power tools for the home 
and workshop, including: The popular Atlas 6” screw-cutting lathe that offers 
8 to 96 standard threads. Gives you the capability for turning, boring, and 
threading metal, wood or plastic; lathe mum mmm EM ERAN ÁN EARN 
accessories; the Atlas 16" drill press ATLAS «c2 
which drills up to 36" diameters in steel, i 2019 N. Pitcher Street, Kalamazoo, Michigan 49007 l 


Ya" diameters in cast iron; the Atlas 4” x Yes, | want to save money on quality Atlas hand and 
6” capacity convertible band saw for power tools. Please send me your free catalog 
metal and wood; the 9” wood table saw l 

that cuts up to 3” deep. Plus everything j: ee 
you need from a power hand drill to a "— AY 

chain saw ... and much, much more! 


Let Atlas start saving you money on 
quality hand and power tools. Fill out the i 


coupon (right) and send for your free ae ze. J 
catalog today! Em mA —— u€—— ee XA ee 


WORDLESS WORKSHOP 


$50 to Keith Wagoner of Sedro-Woolley, Wash., for this idea. Send yours 
(with Social Sect No.) to Wordless, Populer Science, 380 Madison 
i 


By ROY DOTY Ave. NY. N.Y. 10017. Only purchased 


leas can be acknowledged. 
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How long do you want your car to last? 


Gardiner Mummaw already has over 90,000 
miles on his 1966 Oldsmobile Cutlass, and it’s still 
going strong. If he has his way, it ll keep on going til he’s 


good and ready to trade tt in. 


Mr. Mummaw, 90,000 is a lot of 
miles. Do you do anything special 
to your car? 

Nothing anybody else couldn't do. I get 
the usual check-ups...keep her tuned up... 
change the plugs, points and condenser 
regularly. And the only motor oil I use is 
Quaker State. 


What about the way you drive? 
Well I guess you could call me a careful 
driver. I try not to go past the speed limit. 

. No fast starts, either. 


Ever had any major problems 
with your car? 
No sir. Plenty of people have problems 
. at 40 to 50,000 miles. But with proper 
maintenance, I think you can go a lot 
more miles than that. 


Why Quaker State? 

Now how could you go 90,000 miles 
with a car that wasn't lubricated properly? 
Istarted using Quaker State in the late 
thirties or early forties, I forget which. 


Gardiner Mummau, Columbia, Pa. 


And it's always given me top quality 
protection and performance. 


How often do you changetheoil? 

The Oldsmobile maintenance manual 
said to change it every 6,000 miles. I 
change every 3,000. 


Quaker State says their motor 
oil cuts down on the friction that 
makes cars old, so it helps cars 
last. Do you think that's true? 

"There's my car. That's the proof of the 
pudding. 


Helps Pæ 
cars Gua 


Quaker State can't promise mileage like E 
this for every car. But along with t OIL P 
regular check-ups and proper main- 

tenance, QUAKER STATE HELPS € 

CARS LAST. - 


Sliding arms 
for more 
pedal power 


You might look funny riding this 
variable-geometry bike, but you’d 
have greater climbing power on 
hills, claims the Swiss inventor. 
When pedaling the bike, a rider’s 
feet trace an elliptical path instead 
of the normal circular one. That’s 
because the pedals are on the end 
of telescoping crank arms that slide 
out on the power stroke, when the 
rider needs more leverage. 

While the rider pedals, as each 
crank arm passes through its most 
vertical position, the sliding mem- 
ber begins thrusting outward. The 
pedal is fully extended when the 
arm is horizontal, then gradually 
retracts as the arm moves toward 
the vertical again. This variable 
pedal action gives more leverage 
and better torque—thus more 
power, says the inventor, Rene- 
Louis Berclaz, Route de Houthe, 


1343 Les Charbonniéres, Switzer- 
land. But since the telescoping 
arms return the pedals to their 
normal position during up and 


down strokes, the rider's knees 
don't go any higher than usual. 
Nor does he have to worry about 
the pedals dragging on the ground. 

The pedal’s piston-like move- 


ment is generated by an internal 
crankshaft attached to the telescop- 
ing arm at the top of each assem- 
bly. To turn the crankshaft, a small 
gear at its end (visible in photo 
beside the derailleur) meshes with 
a pinion. This is fixed around the 
central spindle that links the pedal 
assembly.—David Scott 


THE NEW SWINGLINE 
ELECTRIC STAPLEGUN. 
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IT'S MIGHTY HANDY. NO MATTER WHOSE HAND IT'S IN. 
: 


Incredibly easy to use. 
With the power and the 
versatility to cut big jobs 
down to size. Drives 5 
different sizes of staples, 
too. The Swingline Electric 
Staplegun. Look 
for it wherever 
you buy tools. 


‘COMPANY 
A Division of Swingline, Inc., 32-00 Skillman Ave., 


Long Island City, 


Tumbling frame 
for vigorous exercise 


It may look like a masochist’s toy, 
but this tumbling exerciser should 
improve your circulation, claim: 
the inventor (Carlo Segala, Via C. 
Battisti 47, 21010 Golasecca, Va., 
Italy). Seated on a bicycle saddle 
and strapped into a full harness, the 
rider works the handgrips and foot 
pedals simultaneously. Vigorous 
cranking moves bike chains around 
the fixed sprockets on the central 
Spindle (visible just to right of 
man's elbow in top photo). The 
moving bike chains rotate the spin- 
dle, thus twirling the L-shaped rig 
through a complete circle. The 
exercise also builds muscles. 


Solar lighter 


Even smokers can benefit from 
solar energy. Snap open this fuel- 
less lighter, push a cigarette tip into 
the tapered hole, and aim the plas- 
tic magnifying lens at the sun. A 
puff or two and your cigarette is 
lit, claims the inventor (H. Herber- 
ling, rue des Alpes 60, Bussigny, 
Switzerland). The curved base also 
doubles as an ash tray. 


Please enter my subscription for 
O 6 issues at $4.97 

O 12 issues at $9.94 

O 18 issues at $14.91 


do it! 


Get your subscription to 
HOMEOWNERS HOW TO 
now. Call our toll-free num- 


ber, 800-325-6400 (in Mis- Name 


souri, 800-342-6600), or Add 
mail the attached form to: mess 
Robert Harlan, HOME- city 
OWNERS HOW TO, P.O. 
Box 2841, Boulder, Colo. 
80302. 


NASAS INNER 
SPACE PROJECT . 


State, zip 


E: p.t 

The space is inner space, those nooks and crannies between the walls 
of your home that need protection against heat and cold. 

The experts at NASA understand this space. That's why they 
contracted us to insulate their model home in Virginia with 
Tripolymer insulation. 

Tripolymer can solve your inner space insulating problems t. 
protecting against heat and cold, soundproofing for silence, 
retarding flames if fire breaks out. 


For economy, quiet and safety see your Tripolymer dealer today. For 
more free information mail coupon. 


C.P. Chemical Co., Inc., 39 Westmoreland Avenue, White Plains, N.Y. 10606 


NAME 


ADDRESS ZIP 


O I would like my local dealer to contact me. 
C Send me more information on “Your Home’s Inner Space" 

O Send me NASA's brochure on their model home. 

€ 6 C.P. Chemical Co., Inc. 1978 
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picture... 


If your present antenna is over 

uw, 7years old, itis probably worn 
out, damaged, or corroded. 

," You're not getting the picture 
you should. "Ghosts", "snow" 
and weak color are some of 

the TV problems you can solve 
with a Winegard antenna. 

© AWinegard gives you better, 
# stronger TV pictures on all 
available channels, even those 
tough to get UHF stations. 
Winegard's patented design 

fz captures more signal. Rug- 

(^ gedconstruction and ex- 
clusive silver anodizing 

assures long life and 

weather resistance. 

Your TV service man or 

f) \, Winegard dealer has the 
antenna best for your area, 

or can get it for you. Ask 
him about Winegard's top 
à quality and our TV recep- 
tion products for out- 
doors, indoors, attics 

and RV use. 


LA EE 


For better TV... get it now with... 


Wy WINEGARD 
The Winegard Company 
3000 Kirkwood St. * Burlington, lowa, 52601 
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PS readers talk back 


Continued from page 4 


the magnets. The coil goes on the 
block and hangs between the crank- 
shaft and the alternator. 

The one modification | did make on 
the carburetor was to provide adequate 
travel for the servo. You need 1-11/16 
inches and there is plenty of room for 
this addition. | did need 15 feet of 
vacuum hose instead of the three feet 
provided. Also, | had to lengthen the 
wires on the pickup coil and the servo 
harness. 

The brake switch is mounted under 
the dash and the chain connects it to 
the brake pedal. Two holes should be 
drilled in the brake switch about 1⁄2 
inch higher to allow more travel at the 
switch with less at the brake. 

George A. Durham Jr. 
Vero Beach, Fla. 


Bad conversion 


While your article, "Hang a Chande- 
lie" [Aug.], was an excellent dis- 
course on the mechanics of changing 
lighting fixtures, its flaw was in the 
example of changing from a fluorescent 
to an incandescent fixture. 

One 40-watt fluorescent bulb will 
give 20 percent more light than five 
40-watt incandescent bulbs. It will do 


this with an 80-percent energy savings. 

And the fluorescent will have to be 

changed only once in the same period 

that you've had to replace the incan- 
descents 18 times. 

John F. Fleming Jr. 

Jackson Heights, N.Y. 


Reflective film and house plants 


Susan Renner-Smith's article on win- 
dow insulators [June] was most infor- 
mative, but it did not mention whether 
or not the reflective films also reflect 
the light that's needed to grow healthy 
plants. 

Joel Laumer, Lennox, S.D. 


Ms. Renner-Smith replies: “Since most 
manufacturers claim the films reject 
significant portions of the light spec- 
trum—from infrared, through visible, 
to ultraviolet—/! would not advise 
growing plants in a room with the film 
on the windows, unless the plants are 
those with very low light requirements. 
A typical claim by one manufacturer 
for the most efficient of the films says 
it deflects 99 percent of the ultraviolet - 
light, 85 percent of the visible light, and 
90 percent of the infrared light. That 
doesn't leave much for the plants to 
grow on.” 


Solar pump 


went. First, an incendiary bullet 
was fired into a hydride tank, with, 
as Gruen puts it, “benign results." 
Then, the hydride powder was 
exposed to air, placed in boiling 
water, and dipped in acid. His 
conclusion: "The metal hydrides 
appear to be quite safe as hydro- 
gen-storage media." 

What prompted the development 
of Hycsos? Seated in his office, 
Gruen explained that the ability of 
certain alloys to sponge up hydro- 
gen was discovered accidentally 
about five years ago while he was 
working with magnets. 

"I had done some research on 
metal hydrides in connection with 
a magnetic fusion program," the 
chemical physicist explained. This 
work involved testing whether hy- 
drogen could enhance the perfor- 
mance of high-strength magnets. 
To do this, the pressure of hydro- 
gen is measured as it is exposed to 
alloys. 

Much to his surprise, Gruen saw 
measurements indicating that pres- 
sure dropped off rapidly. 'This 
meant the alloys were eating up hy- 
drogen at extremely rapid rates. 

The scientist thought about a 
variety of energy conversion 
schemes involving hydrides. Then, 


about three years ago, the concept : 
hit. “The key idea that occurred to 
me was to use two different alloy 
hydrides in a chemical-heat-pump 
and  energy-conversion system,” 
Gruen said. The result was Hycsos. 

It seemed a poetic coincidence 
that Gruen's work on fusion, an 
attempt to duplicate the nuclear 
energy process on the sun, should 4 
lead him to develop a system using 
the solar energy he was working to 
reproduce. us 


" 


“I'll make it easy for you. 
Aside from the chassis, is anything 
not optional?” 


Tiny transmitter 
relays TV sound 


Want to fix your car and hear a 
favorite TV program at the same 
time? With this small box (in the 
demonstrator’s hand) connected to 
&n amplifier in your home, sound 
from your stereo, TV, CB, or inter- 
com can be relayed to a standard 
FM radio up to 80 yards away. The 
box is a miniature radio transmit- 
ter. You attach its cable to an 
amplifier’s external speaker jack 
s across the speaker terminals if 
here is no jack). The transmitter 
then sends the amplifier's audio 
output over the FM band. To re- 
ceive it, you tune both your FM 
adio and the transmitter itself to 
unused channel on the dial. Sub- 
onic (115 Ave. Philippe Auguste, 
5011 Paris, France) invented it. 


+ 


plit nut 
py bolts fast 


ike two puzzle pieces, the halves 
f this split nut lock tightly to- 
ether. No matter what the size of 
the bolt, no threading down is 
eeded, according to Commander P. 
Y. Williams, the inventor (2 Moro- 
jai Crescent, Castlecrag, N.S.W. 
068, Australia). Instead of being 
at on top and bottom, the nut's 
mating halves are domed on both 
aces. To lock together, the halves 
must be seated on a coned washer 
r similar countersunk recess in the 
Orkpiece. As the two parts are 
ited around a bolt, the tapered 
asher surface forces the nut halves 
logether. With a slight twist of a 
rench, the halves are then wedged 
my into the bolt threads. The 
esign is stronger than conven- 
lional nuts, claims the inventor. 


Kentucky Straight Bourbon Whisky 86 or 100 Proof. Brown Formon Distillers Corp. Louisville, Ky ©1977 


Great Wines 
are never blended. 


Neither is 
Old Forester. 


Wine experts know blending can 
improve the taste of an ordinary wine. 

For example, a tart wine can be 
mellowed by mixing it with a soft wine. 
Or a light wine strengthened by adding 
wine with more body. 

But a connoisseur still prefers the 
individuality, character and finesse of a 
wine that’s the product of a single vine- 
yard and harvest. 

That’s why the Great Wines are 
never blended. 

And neither is Old Forester. 

We want it to taste like no other 
whisky in the world. 

Like Great Wine, Old Forester 
achieves its rich, golden color and distinc- 
tive, full-bodied flavor naturally. From 
the unique way it's matured in charred, 
white oak barrels, under exacting condi- 
tions. Not from blending. 

Its a slow and expensive process. 

But while we've always known 
blending can make our job easier, it's not 
going to make our whisky better. 


The Great Whisky Made Like Great Wine. 
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Patch cracks 
in walls fast. 


Panel walls easier. 


DAP Interior Spackling Compound DAP Panel and Dry Wall Adhesive 
is ready-mixed for easy filling of saves time and work in paneling a 
fine line cracks or deep holes in room. Reduces need for nailing 
walls and ceilings. Has asmooth- Simplifies panel alignment. Fastens 
spreading texture. Dries quickly. paneling and wallboard to studding 
Sands to a feather edge and and furring with a tough, water- 
takes paint beautifully. Contains resistant bond. 

no asbestos 


DAP is a registered trademark Depend on tix-up products 


| of DAP Inc tes 


DAP Inc., General Offices: 
Dayton, Ohio 45401 
| Subsidiary of Plough, Inc. 


isulated and guaranteed waterproof! 
'ully leather lined, too. That's why the driest, 
‘most comfortable place for your feet this 
inter is in a pair of BLIZZARDS by 
ii your nearby dealer soon 
. Find out about the 
c peed lacing and how 
mfortable the thick padded collar is. 
on the back of your leg. 


he BLIZZARD'S non-slip, oil resistant, 
ig sole and heel are guaranteed not 


7. "qf wear out for one full year. 


Miro Box 567 
Mi Merril, Wis. 54452 
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Energy-saving second home 
Continued from page 127 


country have concrete shortages 
just now). The system also adapts 
well to panelized construction—if 
you want to get a head start on con- 
struction near your home shop, then 
truck the foundation components to 
the country site for erection. 

An alternate plan offers the 
option of a poured masonry foun- 
dation, but you must insulate as 
shown in our May issue (page 116) 
to create the underfloor plenum. 
The all-wood foundation, however, 
can be conventionally insulated, 
with fiberglass batts. 

By using the space within the 
perimeter foundation as the airs 
distribution chamber, you not only 
save the fuss and cost of ductwork 
($350 to $700) but you provide a 
warm floor that encourages lower 
thermostat readings if you use the 
house as a winter retreat. Beefed- 
up insulation (R-19 in walls, R-30 
in ceilings) and double- or triple- 
glazed wood windows also hold 
down heat loss. 

For summer cooling, the Plen- 
Wood system works well with a 
central air-conditioner—if you're 
building in an area (Gulf Coast, 
southwest) that requires it. For 
most other locations, this house 
should cool itself by air movement. 
Those clerestory windows above 
the center beam will move air up 
and out, taking along heat fro 
solar gain and cooking/bathing. 

The deeply recessed, sheltered 
entry is protected from summer 
heat and wintry blasts. For ski: 
chalet use, you may want to tuck 
storm-doored vestibule in front of 
it. A door from the double garage 
lets you reach the same entry hall 
without stepping outside. 

Entry traffic flows directly 
the living/dining area and kitche 
or down a hall to three bedrooi 
and the main bath. 

Board siding of cedar (or other 
western species) plus shingles oi 
shakes on the roof add the natural 
insulating properties of wood, tc 
contribute still further to enersy 
efficiency.—Al Lees 


How to order your plans 

A package of professionally drawn plan: 
for this house is $95; four sets—fo| 
building, financing and  permits—ar: 
$110. Plans will be reversed for $20. 

building-materials list is an addition: 

$10. Specify plan 1392-2A and whicl 
foundation—wood or concrete. Orderi 
and inquiries to: Home Building Plai 
Service, 2235 N.E. Sandy Blvd., Port 
land, Ore. 97232. 


Knockdown furniture 


[Continued from page 130] 


zippered 'sleeping-bag-type cover 
(which New York’s Museum of 
Modern Art has in its permanent 
collection). 

The recent upgrading of knock- 
down furniture seems to be an 
outgrowth of our modern mobile 
life-styles, frustration over high 
prices, and long delivery times for 
factory-assembled pieces. 

Mitchell Gold of Bloomingdale’s 
furniture department says, “KD’s a 
popular mid-stage furniture for 
youngsters who are growing along 
into adulthood. But it also appeals 
to all age groups who ‘want it 

, today.’ KD furniture is also great 
when you travel. One father told 
me after he furnished his daugh- 
ter’s entire apartment with KD for 
less than $2000, ‘It’s better than 
schlepping old furniture down from 
upstate New York!’ KD is grand 
for the customer who hasn’t bought 
furniture before—college students 
and new- or first-apartment dwell- 
ers. Not like me. When I came out 
of college, I got what my grand- 
mother gave me." 

Are there any drawbacks to KD 
furniture? Not many, but if you 
dislike the bother of assembling 
kits, they're not for you. Certain 
pieces aren't really cheaper than 
assembled furniture, and occasion- 
ally parts, like screws, are missing 
from the kit. One three-seat sofa at 
Conran's with upholstered cush- 
ions was too difficult for customers 
to put together, so it's now sold 
factory-assembled. And, of course, 
your individual taste, budget, and 
the use you intend for the furniture 
may rule out some items. 

'There is no overall predictable 
average cost saving over factory- 
assembled furniture. But as one 
example, Lois Del Negro of Macy's 
furniture department showed me a 
particular assembled sofa there at 
around $375. A similar knockdown 
unit goes for $299. 

An empty room this morning 
completely furnished tonight? It's 
possible and practical, with knock- 
down furniture. us 


WHO MAKES 'EM 

Broyhill Industries, Box 700, Lenoir NC 
28633; Burris Industries, Box 698, Lincoln- 
ton NC 28092; Camath, 530 W. John St., 
Hicksville NY 11801; Conran's, 106 E. 54th 
St, New York NY 10022; Cosco Contempor- 
aries, 41 Madison Ave., New York NY 10010; 
Cubex b) 
Lanark 


01; James David, Inc., Box 
7240, St. Louis MO 63177; Landes, Box 2197, 
Gardena CA 90247; Stamberg Metafurniture, 
126 5th Ave., New York NY 10011. 


Introducing Model 37 Ultrafeatherlight™ 
the world's lightest, fastest 20-gauge pump. 


From the new Ultrafeatherlight to the new 12-gauge 3" 
magnum you get all the quality features that have made the 
Ithaca Model 37 an American tradition. 


All Model 37 Featherlights feature bottom ejection. 
The Ithaca Model 37 shucks hot empties straight down 
—without distracting right or left handed-gun- 

ners. Bottom ejection puts empties conveniently 
... at your feet for easy clean up, and helps keep 
snow, rain, dirt and debris from entering your 
Featherlight's action. Our standard Model 
37 is lighter than competition due to an 


action designed for 2%" ammunition. And 
its smooth pumping action and ex- 
clusive Raybar flourescent sight are just 
i some of the many quality features that 


have sold nearly 2 million Ithaca 37's over the 
past 41 years 


The New Ultrafeatherlight™ is the Ultimate All Day 
Carrying Gun For Upland Game. 

We've added a new version of our famous 20-gauge 
Model 37 pump to make it the ultimate all-day carrying gun 
for quail, woodcock, grouse, dove and other upland game. 
At 5 Ibs* the new Ultrafeatherlight with perfect balance and 
a shorter 25" barrel gets on game lightening fast, and is 
light enough for women and young shooters. It also has spe- 
cial stock dimensions for softer recoil sensation. And the 
high gloss American Walnut stock, streamlined forearm, 
gold trigger, plus a Sid Bell designed grip cap make the new 
Ultrafeatherlight a beauty to behold. Also available in 
Deerslayer." 


The NEW Ultrafeatherlight is possibly 
the world's fastest handling gun. 


More range to you: the new Model 37, 
12-gauge— 3" Magnum. 

Longer range. More shot. 
More effectiveness. For those 
high flying ducks and geese. 
This new Model 37 is specifi- 
cally designed with an action to 
give you 5 devastating shots of 
3" Magnum ammunition. It weighs 
7% Ibs. and has all the quality and 
reliability that have made Ithaca 
famous. 


A ITHACA GUN COMPANY 
123 Lake Street, Dept. PS108A 


Send 50€ handling charge 
\ Ithaca, New York 14850 


for our new catalog. 


Name 


Address 


State Zip 


. on Ithaca Guns Roto-Forged® 


barrels is the same as with lead shot. 


c A" ‘ithaca 
y iH " 4 
VIITTA GUN COMPANY 
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Steel Shot Warranty . . 


Trumark 
Wrist-Rocket 


ii dealers or order direct $ 50O porose pois 
INDARD MODEL $5.00, COMPACT FOLDING MODEL $6.00 
REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 
500 ROUNDS 1⁄4" DIA. TRACER BRAND AMMO. ONLY U.S.A. $6.00 
TRUMARK WRIST-ROCKET: P.O.BOX 1517A, BOULDER,CO.80306 


REFILLABLE 
AEROSOL 


'0s0l, uses money sav- 
Propelled by com- 


, sanitizers, polishes, 

sers, hundreds of uses. Only 

24. 95. Send check with order, save 
,0.D. charges. 


AIR O SPRAY, Nilsen Mfg. Co. P.O. 
Box 127, Haines City, Fla. 33844 


Catalog of 200 
WOODEN TOY DESIGNS 
$1.00 ppd. 1st Class 
m wooden toys Irom 

ci 


LOVE-BUILT Toys & Crafts 
2907 Lake Forest, Box 5459- 29 
Tahoe City, CA 95730 


Roller guides 
Upper & Lower 


DU-ER TOOLS — RUGGED ALL STEEL — 
BALL BEARING — EXTRA VERSATILITY 
u-ers 24 inch Band Saw gives the handyman the 
ersatility of an industrial tool at a price he can afford, the 
ality that is demanded by industry. The Band Saw, one of 
ihe best cutting principals for wood, metal or plastic, has 
been limited in use because of the depth of throat. The 
B-24's Big throat and new drive feature gives longer blade 


ife, cuts metal, wood or plastic. 


225 YD. RANGE 


MAN-SIZE TRACTOR 
does tough jobs faster 
Mc 
Moe pull power, more Te I power with 
belts, no fluid M ss). Bigger 
frame, bigger wheels, more weight s 


gr rite for hee catalog. 
Si prwa 


A-10 Anoka Ave., 
i 53186 


my method of DYNAMIC- TIN 
starts giving results you can 
feel and your friends wil 
notice. Bi i useful muscles, 
hi |. Lose 
your name an 
ge book—FREE 


1 inch Strip Sander 


A FULL LINE OF RUGGED 
ALL STEEL TOOLS: 
24 inch Band Saw . 199.95 
12 inch Band Saw .. 
10 x 36" Rugged Lathe 
Ball Bearing 
3 inch Belt Sander 
Ball Bearing 
4 inch Belt Sander 
Ball Bearing 


u-er tools are fabricated of Heavy Gauge Steel, 30 years Saw 


xperience developed new engineering features with 
iccuracy, and ball bearings for added quality. Extra features 
reated by manufacturing know how makes Du-er tools 
ailable at exceptionally low prices, yet no quality is 


sacrificed. 


You can order direct from Factory where there is no Dealer 
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10 inch Disc Sander 
Table Model .... 

1 inch Strip Sander 

Deluxe Stand for all 
Tools ... 

Utility Stand . 


GARAGE BUY DIRECT 
poor OPENER iwo swi 
J” æ RADIO CONTROLLED from car transmitter or wall 
switch € SAFETY night ond doy year ‘round © SE- 
CURITY door locks tight when closed © CONVENIENCE 
in car control any weather € LIGHTING garage lights 
VERSATILE fits all Ii 
loss doors sec 
ROME INSTALLATION in jst 2:3 hours "e SAVE up to 


50% direct factory purchase and PP or UPS home delivery 
© GUARANTEED one year © FREE brochure 


HELPMATE Equipment Co., PS108, 


Baroda, MI 49101 


RICKA DUO-WHEEL 
CONVERSION KIT 


*Increase *Greater 
tire capacity operating safety 
5 *Longer tire life 


Write RICKA MFG., 
DEPT. RPS-10 

Pequot Lakes, MN 56472 
for illustrated Brochure 


E 
VISA 
— 


WOODCRAFT 
CATALOG 


A complete line of ready-to-assemble 
quality furniture and accessories in a 
variety of woods—oak, cherry, walnut, 
birch and pine. 
Includes gran: 
father clocks, 
music boxes, 
roll-top desks, 
gun and tool 
cabinets, deco- 
rative wall 
hangings, 
Planters, even 

iffany lamps, 
145 items in all. 
Build any of 
them at a frac- 
tion of store- 
bought prices! 
Easy to assem- 
ble. No special skills or tools needed. 

Mail coupon to get your free color cata- 

log. No obligation. Cw 


Woodcraft Collection WXE 
1400 North Fruitridge Ave. 
Box 1174—WXE, Terre Haute, IN 47811 


Please send me my FREE color Wood- 
craft Collection catalog. 
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Name — — —— 
Adtran —— ——— Apt. 
City. 
—_ —— ——— Zi. 


NEW 
WIDE FIELD 
TELESCOPE 


Astrocan lets you enjoy clear, bright wide-angle views 
of stars, moon, comets, etc. Completely portable, this 
unique 414", 1/4 Newtonian reflector houses top quality 
optics. Designed for ease of handling and use. Astrocan 
weighs only 10 ls. and stands 17" high. What an in 


"3" ^ $169.95, 


No. 2001N 


EASY READING 

WITH THE ILLUMINATED 

MAGNIFIER 

This magnifier has a self-contained 

illumination system that puts light 

where you need it at all times. Built 

in heat cut-off switch lets unit shut 

off before it overheats or is dam 

aged. Shaped to fit neatly in any 
hand, the unit is powered by AC with a small 110V bulb. 


No. 61,215N $16.95 Prd 
MONITOR 
BLOOD PRESSURE INSTANTLY 


Electronic self-contained blood pres 
sure gauge lets you monitor pres- 

sure with ease, Easy-fit Velcro 

cuff keeps unit firmly in place 4 
while you follow the simple 4- 

step process. No previous medi- as 

cal knowledge necessary. Elec: 

tronic gauge with synchronized flashing 

light and audible beep give you accurate systolic and 
diastolic readings, You get battery operated 

unit, blood pressure record charts, vinyl 

case and instructions. Size: 6518x 238x 132. 


f£ 
w.611588 $79.95 ro Eu 1 
as 


GET UPTO 

THE MINUTE WEATHER DATA WITH YOUR 
OWN ELECTRONIC WEATHER STATION 
Complete high precision weather station with thermo- 
meter, barometer, and hygrometer neatly mounted in 
anodized aluminum case. All fine German instrumen- 
'ation tells you what weather is right now and antici 
pates what it will be tomorrow. Aircraft-type gauges 
show relative humidity, temperature (F and C), and air 
pressure (in mm and mb). Air pressure tendency shown 
in color-coded light signals. Powered by 9V battery 
(not incl.) and measures 71/2 x 3/2 x 2". 


No. 42,724N 59.95 


DETECT YOUR HOME'S 
HEAT LOSS 

AND SAVE ON FUEL BILLS. 
New electronic Heat Sleuth can help you track 
down costly energy leaks quickly and easily. 
Detects small air currents and tracks them to 
their source. Latest solid state electronics 
and compact meter with probe-wand lets you 
scan for heat loss on walls, ceilings, floors, 
windows, and doors. Operates on standard 9V 


^1 
No. 61,199N. 


$39 95... battery (not incl). Range: — 35° to 95 °F, 
. E 


a og 
COMPLETE 

OPTICAL CLEANING SET 

«ONLY $5.95 Z 

Unique cleaning set for delicate EEA 
lenses and other fine optical we 
equipment. This set includes a 

lens brush, 500 (7% x 312") lens » 


tissues and two bottles of specially 
formulated (4-02.) lens cleaning fluid. This is the same cleaner used 
in military and space optics at NASA 


No. P-42,697N Package of 6 No. P-61,200N 


$5.95 « iios 98.99 n 


lens cleaning fluid. 

Send for your FREE 
164 page Edmund 
Scientific Catalog 

with over 4000 bargains 


C Please send me the following items below: 


Total 


ay. 


NEW STUDENT'S MICROSCOPE 
IS PERFECT FOR 
HOME AND SCHOOL 
50X TO 600X RANGE 


Designed for the beginning mi- 
croscopy student this quality 
instrument has all the latest 
features, It's all metal con. 
struction and coated optics 
provide the user with a 


microscope that re 
mains versatile as his 
knowledge grows. 


Among its many feat- 

ures are: Dual knob rack 
and pinion focusing, 
fine focus adjustment, adjustable objective lens, sub- 
stage adjustable diaphragm (with 6 stops), revolving 
plano and concave substage miror; interchangeable 
10X and 15X eyepieces, 3-position objective turret, 
three achromatic objectives (5X, 20X, 40X) and a 


hardwood storage case. 
$129.95 sx. 


No. 72,405N 


WEIGH LIQUIDS, 
SOLIDS, PARCELS... 
ANYTHING ON THI 


ATTRACTIVE WALL SCALE 


An accurate pendulum scale mounts out of the way in 
kitchen, lab, or office. Operates without springs for 
greater accuracy. Dual calibrated, 17" long scale reads 

1kg (0-2 Ibs.), and 1-3kg (2-6 Ibs.) in 109 ( % 02), 
divisions. Great for all your weighing needs. 


No. 61,194N $34.95 ul MONITOR 


TEMPERATURE INSIDE 

OR OUT AT THE FLIP OF A SWITCH 
Solid state electronic digital thermometer with 
Sensitive thermistor. Micro processor con- 
verts temperature signal to a bright easy-to- 
read LED digital display on the thermometer 
panel. At the flip of a switch you can read 
the room temperature or the temperature out- 
side, in either °F or °C. Installs easily and 
operates on a 9V battery (not incl.). Sensor 
for outside slips through window without 
drilling. Range: — 31° to 122°F (—35* to 
50°C). Perfect for home greenhouse, sauna, 


waren $49.95 nu 


No. 61,176N 


Stock No. Unit Price 


ORDER O ORDER 
» ATALO 
I = 
l - EDMUND SCIENTIFIC CO. 
| EbpwuNDsciENTIFICCO. =| Siegen ew Srey S007 
Dept. N-20, Edscorp Bldg. Enclosed pease 
| Domingon, New Jersey 08007 i Charge My C Amer. Exp. CIBAQVISA) D MC 
I Send GIANT 164 Page Catalog ozsam Cui. 
I packed with unusual bargains. l Exp. Date. 
NM ute 
I Perrin [ 
[^ l Namé. 
|». l Address. 
City. 
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If you've dreamed of a SCHOBER ORGAN 


NOW'S THE TIME TO ACT— 
PRICES GO UP IN NOVEMBER! 


For almost two years we have held 
the price line on Schober Organ Kits, 
despite rampant inflation and almost 
daily cost increases. 

Now we must give in and—like 
everyone else—raise our prices. The in- 
crease will be about 1596 on everything 
we offer. Prices will go up on Thurs- 
day, November 16th, 1978. 

BUT YOU DON'T HAVE TO PAY 
THOSE INCREASED  PRICES-IF 
YOU ORDER BY NOVEMBER 15TH! 

We are placing this special ad to tell 
you about the price increase /n ad- 
vance—far enough in advance to let 
you order before the prices go up. 

Announcing a price rise before it 
happens is highly unconventional—but 
we think it's only fair. Basic Schober 
Organ Kits cost $650 to $2950, de- 
pending on model. Fifteen percent of 
that is important money. We think 
you should have the chance to save it. 

If you don't have the Schober Lit- 


erature Package, or if your price list 
predates February 1, 1977, write or 
call us for the latest data. Send $1 if 
you'd like our 12-inch demonstration 
record. 

Read the information carefully. De- 
cide which of the five Schober Organ 
models you prefer. 

Then, as long as your order is post- 
marked before midnight, Wednesday, 
November 15th, you need pay only 
the prices which have been in effect 
since February 1, 1977. 

Schober musical and technical qua- 
lity is an industry byword. Schober's 
tradition of support and assistance to 
customers sets a standard that has ne- 
ver been surpassed. If ever the Schober 
Organ Kit idea has intrigued you, now, 
before November 15th, is the time to 
order your kits and begin your own 
Schober Organ—one of the world's 
fine musical instruments, the ultimate 
musical fun machine! 


Schober Organ Corp., Dept. PS-116, 43 W. 61st St., New York 10023 è (212) 586-7552 


| At last, they've finally been reprinted! 

Steam Engine & Boiler 
Hot-Air Engine 
Electric Motors 


$5.50 each $ 

ALL THREE ONLY 1 5 

done it! Reprinted the: roject books 
tell you how to build three great projects. 


If you ha! lathe, or can borrow one from a 
friend or school 


#1 Steam Engine & Boiler Book $5.50 
Engine Kit 
Boiler Kit 19.95 
#2 Hot Air Engine Book 5.50 
Hot Air Engine Kit 34.95 
#3 Electric Motors Book 5.50 
Motor Kit 19.95 
Special! All 3 Books Only 15.00 


Caldwell Industries 
¢ 603 E. Davis St. 
Luling, Texas 78648 


Telephone Listening Device 


accept. For catalog of transmitters, 
voice scramblers and other specialty 
items enclose $2.00 to US! Corp. 


Approx. 1 cu. in. 
Qt. Disc. Avail 


THE ORIGINAL 


BASEMENT TOILET 
Genuine Parcelain 


FLUSHES UP TO 


SEWER OR SEPTIC TANK 
-No Digging Up Floors- 
INSTALLS EASY. ANYWHERE! Ad 
Write McPHERSON, Inc., Dept. PS 
Box 15133 Tampa, Florida 33684 


Superb NEW Quartz! PR-100 


CLOCKS’ 
à Let KLOCKIT be the * 
ONE-STOP Source for ALL your 


BATTERY CLOCK MOVEMENTS! 
Regular * Transistorized e Quartz 


KLOCKIT 


4154 American-made battery clock movement 


* Best timekeeper on the market 


* The only 4 Jewel Battery operated Clock 


* Regular shaft PR-100 or long shaft PR-101 | FREE HANDS| movement on the market! 
| $ Quartz PR-100B with Bell Hour Strike for WITH | * Immediate delivery from stock! 
only $1.00 over prices listed below. EACH 
MOVEMENT for $6.95; S at $5.85 ea.; 10 at 
PRICES: 1 for $10.95; $ at $9.50 ea.; 10 at | PURCHASED! 30 at $4.85 ea.; longer shaft 
58.50 ea.; 30 at $7.55 ea.; shipping not "| available at slight extra cost, shipping not 
l included. included. 
l KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, | 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 
| ror FREE Catalog Call: (414) 245-5305 or 245-5332 or write: KLOCKIT, P.O. Box 629, Lake Geneva, WI 53147 l 


Vor faster catalog delivery please send 35 cents} 


USE ON FREE STANDING FIREPLACES, 
STOVES, OR FURNACES 


"iu 
feno 
jl 
Emir 


3 


995 


db. 


‘Add $5.00 for shipping 


" 


sCIMonly*19?5 


| — p BADGE-A-MINIT " BREAKS 


è 
A COMPLETE à 
BADGE [e 
MAKING 
SYSTEM | 
$19.95 


YOU PROFIT TWO WAYS: 


| While the cost of everything else is skyrocketing, BADGE-A-MINIT, Ltd. an- 

| nounces another breakthrough in badge-making technology. Now you can 

| make the same high quality, colorful, plastic-protected, metal pin-back 

| badges for meetings, conventions, corporate promotions, |.D. or just for Fun 
| for LESS than ever before! Get into the highly profitable badge-making busi- 


THE PRICE BARRIER!! 


A GALAXY OF 
PROFIT OPPORTUNITY 


EARN*25 to* 100 PER HOUR 


Figure your typical profits with this example: Your first order for 250 one 
color badges (with us supplying the printing) will cost you $45.90 plus a $5.00 
art charge. If you sell the badges for $.50 each, your gross profit will be 
$125.00! Your net profit on materials would be $72.50. That's more than 
three times the cost of the BADGE-A-MINIT System! And that's only your 


| ness in your spare time. As the name implies, it is so easy and fast to make 

| beautiful buttons, pendants, photo purse mirrors, key chains and award 

! rosettes even a child can do it! The system is portable and can go with you 

| wherever you want: banks, motels, retail stores, photo studios, malls, flea 

! markets or even to the beach. Virtually every club, organization, business and 
) corporation are potential customers of either a complete BADGE-A-MINIT 

2 System or badges that you make and supply. You profit either way. 


TAKE ORDERS FOR BADGES LIKE THESE: 


a E iM WITH 
ann STUPID 


first order. Buttons are in demand and you can supply them quickly and 
competitively. 


SYSTEM CONTAINS: « Steel and Fiberglass reinforced Lexan 
Plastic Hand Die Press « High Impact, Color-Coded Die Set + 
One Dozen Badge Shells, Pin-Back Parts « One Dozen Per- 
forated Message Discs » One Dozen Plastic — Protective Cir- 
cular Discs Fully Illustrated Operating Instructions « Color- 
ful BADGE-A-MINIT Accessories, Literature and Pricing 


Ny gm AS 


DROVE A-LITTLE 
SAVED-A-LOT 


ASS, 
y 


em. Se o ae 
n c Vorbis i 

oe AE ro T pe SPECIAL 

CLUB USES Humorous Slogans, DOZENS OF PROMOTE ELECTIONS PROMOTE 

pese ur SCHOOLUSES BUSINESS EVENTSI 
NO OBLIGATION TO BUY, COLUAS1 

— BE A BADGE-A-MINIT NO SALESMAN i FREE FACTS 
| AND SAMPLE 


WILL CALL! BUTTON 


= ee ee ee ee ee ee ee ee ee ee 
BADGE-A-MINIT, Ltd., Dept. PS-108 
Box 618, Civic Industrial Park, La Salle, I11.61301 


Yes, send FREE sample button and fully illustrated details. 
I'M CONVINCED! Send me the complete BADGE-A. 
MINIT System. I've enclosed my check or money order for 
$19.95 plus $1.75 shipping 
Send me the BADGE-A-MINIT System and use my 
charge card checked below 


handsome profits taking orders for either the $19.95 

model shown or the more expensive professional models 
(details sent on request). All it takes to become a BADGE. 
A-MINIT distributor is the purchase of ten or more com- I 
plete systems. 


DESA 
PUTT W \ DISTRIBUTOR: 
P ue | It’s easy to bea BADGE-A-MINIT distributor and make 


THOUSANDS OF SATISFIED CUSTOMERS — Here's I 
whatone BADGE-A-MINIT money-maker has to say about I 
the exciting new business venture that'soperatedat — g 
home with the BADGE-A-MINIT: “It’s a cash on the 


barrel-head business and I've discovered thata person — B VISA (Bank AmeriCard) ___ Master Charge 
doesn't have to be a sales genius to earn good Diners Club American Express 
money at it. It's no flash-in-the-pan gimmick. Ifindthe — B credit Card # Exp. Date 
market constantly expanding and | love it!” M. Baker, 
New Jersey. I Inter Bank # 

"HER 

ADDRESS = 
| ov 2 STATE ZIP 
J SIGNATURE 
Send me Distributor Information on taking orders for 
Ī BADGE-A-MINIT in my area 


-—————H m  — -" - n ] 


UNCONDITIONAL MONEY BACK GUARANTEE 
| m m m m n p ee ed 


ATLAS 


6” SCREW-CUTTING LATHE 
... FOR THE WORKSHOP 


Now available for immediate delivery 


WAS $495 NOW ONLY $995 


Includes reversible power longitudinal 
feed. Graduated compound rest. Tool post, 
ting and rocker. Change gears. Threading 
dial. V-belt. Motor pulleys, 54” bore. Two 
60° lathe centers. Wide range of 
accessories available. 


Prices subject to change 
without notice 


THE ATLAS 6” LATHE does it all — 
turning, boring, threading, milling with 
metal, wood and plastic. 8 spindle speeds, 
6” swing over bed, 6” swing over saddle 
wings. 1914,” between centers. Timken 
tapered roller bearings. Lathe is 11” high, 
1714" wide, 34” long. Mounting 
dimensions 434" wide, 271545" long. 


(plus $30 handling 
and shipping) 


poo Á— 


Mail To: ATLAS PRESS COMPANY, DEPT. V 
2019 N. Pitcher, Kalamazoo, MI 49007 

Please send me the Atlas (Model 10100) 6” 
Screw-cutting Lathe. Enclosed is my check or 
money order for $325 (including shipping and 
handling) or charge my order to: 

| O BankAmericard C Master Charge 


Act. dé 
Name. 
Address 
City/State/Zip 

C Send FREE Atlas Power & Hand Tool Catalog 


Michigan residents add 496 sales tax. 
Available continental U.S.A. only. 


~ 
I 
I 
l 
l 
l 
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Use your custom plan or select one of ours. 
Cedar or Pine Lo: 


homes, leisure homes, 
and cabins from $3900. Plan book $3.50. 
Dealership information pack $5. 


Please send O Dealership information pack $5. 
C Plan book $3.50. 
Enclosed is $ 
Name 
Street. 
Town 
State 


BE A 
CHIMNEY SWEEP! 


Chimney sweeps are cleaning up in all sections of 
the country. You can earn as much as $1000 per 
Week, and we can prove it 


[ August West | 
Learn why the super — | 
growth in woodburning 

can put you in business. | 


Send for free booklet 
August West Systems. Inc. | Systems 


x 663) 
Westport, CT 06880 


FRETTTTUTER; TUE E AGITEGEJ Herdened Steel. For filing, 


drilling, milling carving. routing any metal or wood. Cutting edges 
from %" to, 1", shanks all. 4"". Brand new, in air-tight G.I. packs. 


32` Tool Set, G.I. cost $275.00 now . $19.00 


“Two 827 Se (Limited Time] $44.00 
100% Guaranteed. Add $2.00 for shipping 
Texas orders add 5% tax. Export orders add $2. 

U.S. SURPLUS CENTER, Dept. 501 
715 Camden, San Antonio, Texas 78215 


SWITCHBLADE COMB only 2.95 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB $2.95 EA. plus 30€ postage 
WESTBURY SALES CO. 373 Maple Ave. 
Westbury, N.Y. 11590 PB-10-PS 


| TILLER USERS... | 


Can your machine 
| do ail of this? 


» Handle with just ONE HAND. 

H EVENLY break, turn & till soil. 

X Shred vegetation without tangling. 

» Leave NO WHEELMARKS or FOOTPRINTS. 


The TROY-BILT® ROTO TILLER-POWER COM- 
POSTER can do all this and more! 
That's why serious gar- 
deners consider it the 
finest tiller available. 
See for yourself! For 
complete details, OFF- 
SEASON SAVINGS, and 
FREE 24-page booklet 
clip this and mail te- 
day to: 
TROY-BILT® Tillers, Dept. 80020 
L 102nd St. & Ninth Ave., Troy, N. Y. 12180 


SKY 
RUNNER 
TV 
ANTENNA 


MINIATURE 
SOLID STATE 
TV ANTENNA 


OUTPERFORMS ALL THE PERFECT 
OTHERS, REGARDLESS TV ANTENNA FOR 
OFSIZEOR PRICE RV, HOME OR BOAT 
This antenna hos been tested and marketed 
over the entire western United States for over four 
juaronteed to outperform your 


ruction, eosy installation, 
furnished with lead-in cable. Omni-directionol. 


PLEASE SPECIFY HOME OR RV 
MONEY BACK 
GUARANTEE IF NOT $9450 CONFUTE 
COMPLETELY SATISFIED. POSTPAID 
INTERNALLY OPERATED RETRACTABLE 
V. M $69.95 POSTPAID 
s please add $1.86 tox. 


Weshington 


SEND CHECK OR MONEY ORDER TO: 


SKY MANUFACTURING CO. 


P.O. BOX 3314, LYNNWOOD, WA. 98036 
AREA CODE (206) 775-4750 


MAKE EXTRA 
CASH IN 
SPARE TIME 


blade, hydraulic load 

tory direct savii s. Unique, 

popular, EASILY SSEMBI T5] 
KI job and resale oppor- 


1 
! L. 
| D) catalog showing Crawler Tractor Kit. construc: 
| — tion & uses (specify Magnatrac or Mini-Dozer) 
| — — 50e. Both Catalogs — 75g. 

] O Plans for fabricating a Crawler Tractor Kit 
| from loca! materials (specify Magnatrac or 
| Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
] funded on any purchase). 

| NAME 

| ADDRESS 
i 

H 


CITY, STATE, ZIP = 
Loam- DEALER 


INVITED) 


Comes 
fully assembled 
or 


as a partially 
assembled kit. 


SS 
Worth at least filing space, small draw- 
11 m ° ers for stamps, etc., two 
ie t h T pull-out writing surfaces, lots 

dn e Kit pr ce of extras. Finished desk meas- 
— ! ures 54" wide, 26" deep, 45" high; desk height is 
when finished . 30". Ample center leg room is 24!" wide, 26" high. 
The Kit is designed to make woodcrafting a 
joy. Superb oak pieces of the right thicknesses are 
pre-cut, sanded, and clearly marked to match the 
illustrated assembly guide provided. Complete 


with all hardware, drawer pulls, finish grade sand- 
paper, glue. No special tools or skills needed. 


Hz the turn-of-the-century *Roll-Top" 
you've always wanted. A full size oak desk 
now yours at extraordinary savings . . .because 
you put it together yourself from pre-cut Kit parts. 


Roomy sectioned desk features classic pull- When finished, you'll possess a magnificent show- 
down roll top, pre-assembled at our factory for piece for your home or office—worth at least 
accurate fit and ease of construction. Center-guide twice what you paid for the Kit! 


drawers on both sides open smoothly, provide the 
filing room you need. Roomy center drawer is 24” 
wide. Desk also features lots of “‘pigeon-hole’’ 


WOODCRAFT COLLECTION 
1400 North puce Ave. 
Box 1174—WXF/WXG, Terre Haute, Ind. 47811 
Please send me postpaid Roll-Top Oak Desk Kit | 
O Kit only (Allow a maximum of 4 weeks 
$449.00 717223 for delivery.) 
O Assembled and unfinished, (Allow a maximum of 90 days 
$679.00 721266 for delivery.) 
Enclosed is my check, money order or Master Charge/Visa Number (please 


include expiration date) for s 


Print Name 


Address Apt. 


City State Zip 
W-12B Li Please send my FREE Woodcraft Collection Color Catalog only. OB 


r 


€——————MÁ—————————————— 


Speaking of Conversation Pieces! 


Now You Can Own a Piece of History 
THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, UNRETOUCHED AND 
IN GUARANTEED WORKING ORDER 
UNBELIEVABLY PRICED AT 


Only *59°° 


WHILE SUPPLY LASTS! 


A Revolutionary’ 
he Sleeping Experience 


The Original Velveteen 


aoe 


" 


X. 
n 
rd 


<= 


Grand old pay phones retired from public service. Enjoy ‘em as you 
remember ‘em. Original finish — NOT repainted, with minor mars and 
scars of passing years. (Sorry, not responsible for graffiti!) 


Parts renewed or replaced where necessary. Fully tested, guaranteed 
in perfect working order. No coin needed—but don’t tell guests or kids! 
Just plug into any standard jack and bank coins toward phone bill. 
Huge capacity for nickels, dimes and quarters. 

AN INVESTMENT as well a: decoration. Identical phones 
sell for much more than our low direct-to-you price. Collector's treasure— 
bound to gain in value. Quantity LIMITED Order Today! 


*: In BEIGE or GREEN . Only $69.50 
READY TO DeLuxe CHROME (Very Scares). ut 


Bibl a ioc ECHTE 
DIR CELL EIEL lows istano PHONE Co. 121 Lakeville Rd, New Hyde Park, NY. 11040 Dept PM-D61 
'ompatible with all phone Raninin 


companies’ equipment. | 'AY TELEPHONE(S) [Black] at $59.50 Shipping. Handing: ) | 


„The most luxurious 
way to spend a third of your life. Sleep on 
a Sona of firm, natural air. Awaken 


SATISFACTION GUARANTEED M 
n i — C Beige C Green PHONE(S) at $69.50 $1.50 per Instrument. 
A OAE MAA Z DELUXE CHROME PHONE(S) at $99.50 
PRINT | 
FOR SPEEDIER DELIVERY Mit — — — — — — — CHECK OR MOREY 
PHONE TOLL-FREE AND CHARGE IT! l ADORESS. J "T3 | 
Sorry, No C.0.D.s C) MASTER CHARGE. 
(800) 645-6276* | SSS (Bank No. | 
Orders Accepted 24 hrs, - 7 days | B Sign — — — — a o ü 
*N.Y. STATE ONLY: in. — — G DINERS cus 


Cal (800) 331-1000 = (N.Y. ONLY: Add 4% state tax, any local tax) ees 


Singe or wads of stuffing. It’s the 
ultimate sleeping adventure. 


The velvet-tufted AIR BED is a durable, 
permanent mattress that adjusts to your 
own comfort. It takes the seasickness, 
immobility and weight out of waterbeds, 
Yet, it offers the same, “give and SA 
sensation. Multiple air filled coils Suppo! 
your body evenly and independently. 
don't sink down. Corners don't fly uj Up as 
with inexpensive plastic furniture. 
people can sleep on a full, queen or king 
Size bed virtually undisturbed by the 
other's movements. 


NEW CLOCK 
—* CATALOG 


Everything 
for Clock Builders 
* 68 Clock Kits 


FOR FUN 


or PROFIT! “time. No experience needed. 1 
An r4 EX. seats, even boats, cars, campers, I 

" for high pay. We show you modern ways, furnish Y 
illustrated home instruction, tools, supplies, beauti- & 
ful atra choices, Sd for Big FREE oo, FREE | 
project lesson 


-------4 A Permanent Bed Air Coil Construction 


Lightweight. A perfect guest bed. Store it 
on a shelf. Take it camping. For vans, 
boats, summer homes. Sunbathe and 
float on it. Use it on a floor. All sizes fit 
standard bed frames and are 8" high. In- 
flates in minutes with a cannister vacuum 
or air pump. (Beds come with adapter). 


1 
* 239 Movements ' 
Brass Hardware 
Don't order until you have seen the most in-depth FIN E FUI RNITURE KITS 


200 Dials, 150 Hands J | *7—7—— 
Moldings & Trim 
clock builder's catalog. Grandfather, grandmother, 


M 
* 159 Music Box Mvts. 
. 
100 Pages * 38 years experience! 
wall, shelf, school, bracket and novelty clocks 


4 * Heirloom quality Tough 20 gauge PVC. Washable. Cleans 
galore! The hard to find, the unusual are included » Solid 3/4" hardwoods with Hr and water. Colors stay bright. 
lor both novice and experienced horologist sy to assemble Repair kit included. Use the bed for 10 

If not satisfied, return it within 10 

Send $1.00 Today for Clock Catalog * Many models for a courteous refund. 

CRAFT PRODUCTS COMPANY «Money back 
guarantee 


Dept. 02, St. Charles, IL 60174 + Factory direct prices 
+ Prompt shipment RUN E as 
shi 
E Ac Air Pump em 0004) a 
C BE Pump plugs into auto cigarette lighter, 
i) 95 


(tem 
Ld sl include i sales tax. 
J My' 


THE DOLL HOUSE 
CATALOG from the 


company with 38 years experience! 


* B House & Room Patterns 
Furniture Kits 
Building Accessories 
ass Hardware 
* Wiring Kits & Lamps j 
* Wood House & Room Kits £ 
* Ceramic Bathroom Sets 


* Rugs, Carpet, Fabric 
* 29 Wallpaper Patterns 
* 1500 Miniature Accessories 


Send $1.00 Today for Doll House Catalog 


CRAFT PRODUCTS COMPANY 
Dept. 90, St. Charles, IL 60174 


Send $1.00 for color catalog 
Refund on first purchase. 


EMPEROR 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. F-417 Emperor Industrial Park 
Fairhope, Alabama 36532 


PSMB274 ©CMI 1978201 


cura" 800-323-2272 vectes ria 
790 Maple Lane Bensenville, Il. 60106 


MKontemporor 


DOCTOR'S PROGRAM FEATURING CRASH-BURN DIET AND AMAZING 
CAPSULE FORCES YOUR BODY TO BURN AWAY FAT AS IT... 


Neutralizes All The Calories 


In The Food 


Meaning: After Each Time You Eat, Your Body 
Breaks Down Bulging Fat and Burns It Away — 
So You Grow Slimmer and Slimmer From Meal to 
Meal. (up to a full size smaller in just 5 days) . . . 
as you melt away both fluid and fat at the in- 
credible rate of as much as 


2 POUNDS GONE THE FIRST 24 HOURS 
6 POUNDS GONE THE FIRST 48 HOURS 
10 POUNDS GONE THE FIRST 7 DAYS 


BURNS AWAY UP TO ANOTHER 30 — 40 — 50 POUNDS, OR EVEN 
MORE! 


TURNS EVERY LAST BIT OF FOOD YOU EAT INTO BURNED-AWAY 
ENERGY INSTEAD OF STORED-UP FAT! Medical science has 
proven conclusively that in your body there exists a fat-burning 
system of natural chemical fat-destroyers so powerful they are 
capable of NEUTRALIZING THE EFFECT OF ALL THE CALORIES 
IN THE FOOD YOU EAT. That once you discover how to unleash 
these fat-destroyer chemicals against clinging pockets of fat 

.. you can actually compel your body to GROW SLIMMER, 
INSTEAD OF FATTER, AFTER EACH MEAL YOU EAT! 


WORKS $0 FAST — THE VERY FIRST WEEK ALONE YOU LOSE 
AN AVERAGE OF UP TO 1¥2 POUNDS OF BODY FLUID AND FAT 
EVERY 24 HOURS! Now from one of America's leading obesity 
specialists comes a thrilling crash-burn way to slimness . .. 
that does away with all the torture of rigorous diet ONCE AND 
FOR ALL — ends brutal exercise FOREVER! 

What this doctor has done is simply tis: Found a surefire 
way for you to gently raise the level of your fat-burning metab- 
olism . . . step up the flow of your body's own natural fat- 
burners . . . so that every time you eat . . . your system auto- 
matically NEUTRALIZES THE EFFECT OF ALL THE CALORIES 
IN THE FOOD YOU TAKE IN — AND YOUR BODY MELTS AWAY 
FAT LIKE HOT WATER MELTS DOWN ICE! 

Yes; with this doctor's thrilling ANTI-CALORIE PROGRAM and 
capsuli “rev up" your inner furnace — you neutralize all 
the calories coming in — so not one ounce of the food you ext 
can possibly turn to fat: 


ACTUALLY SHRINKS YOUR BODY'S FAT CELLS STARTING IN 
JUST HOURS! Yes, based on published reports from professors 
at leading medical schools . . . PLUS experimental fat-burning 
stud .S. Army officers, West Point Cadets and indepen- 
dent research tests . . . with the food you eat on this doctor's 
CAPSULE PROGRAM . . . your body automatically neutralizes 
the effect of all the calories you take in — automatically forces 
pounds and inches to vanish so FAST, that before you hardly 
know it, you: 


LOSE UP TO 4 TO 6 INCHES OFF YOUR WAISTLINE 
LOSE UP TO 2 TO 5 INCHES OFF YOUR HIPS 
LOSE UP TO 3 INCHES OFF YOUR THIGHS 

LOSE UP TO 4 INCHES OFF YOUR BUTTOCKS 

LOSE UP TO 4 INCHES OFF YOUR STOMACH 


as you start to win the physique of a naturally skinny 
person . . . those types who never seem to gain an ounce! 


YOUR TUMMY FEELS LIKE YOU FEASTED, BUT YOUR WAIST- 
LINE LOOKS LIKE YOU FASTED! Just to give you an idea of 
how fast this thrilling anti-fat wonder-weapon burns away excess 
fat and inches . . . according to California University Medical 
School research on energy burn-off you can actually melt away 
more fat each 24 hours than if you ran 10 to 14 miles a day! — 
Lose more pounds each week than if you did 300 sit-ups each 
morning and 300 push-ups each night! LOSE as much as a FULL 
SIZE THE FIRST 5 DAYS ALONE . 


BEST OF ALL — YOU STAY SLIM FOR GOOD! BECAUSE AT LONG 
LAST, YOU HAVE IN YOUR HANDS A LIFETIME WEAPON TO 
DEFEND YOURSELF AGAINST FAT BUILD-UP! Yes, when you 
arm yourself with this thrilling ANTI-CALORIE CRASH-BURN 
PROGRAM and doctor's capsule . . . you actually fortify yourself 
with the only thing you'll ever need for LIFETIME PROTECTION 
against excessive fat build-up. That's because, medical science 
now offers you a proven way to neutralize all the calories in 
the food you eat — gently step up your metabolism . . . stimulate 


VITAL NOTICE: Before starting this program, consult with 
your physician to be sure you are in normal health and your 
Only problem is excess weight. Individuals with high blood 
pressure, heart disease, diabetes, or thyroid disease should 
use only as directed by à family physician and see if he 


doesn't agree that this Lifetime Road to Slimness including 
the few minutes of nightly toneup the doctor highly recom- 
mends«is by far one of the most medically sound, fully sen- 
sible approaches to the problem of excess weight. 


and "target" your body's "'fat-burner" chemicals to 
attack clinging pockets of fat, so you burn away excess 
flab meal to meal these 3 medically proven ways: 


ONE — BECAUSE YOU CONSTANTLY NEUTRALIZE THE 
EFFECT OF THE CALORIES IN THE FOOD YOU EAT. 
YOU BURN AWAY STORED-UP FAT AND CONTINUE TO 
GROW SLIMMER AND SLIMMER FROM MEAL TO 
MEAL! Yes, when you launch yourself on this doctor's 
calorie-deficit crash-burn program you gently step up 
your inner furnace! So when food enters your body, 


PENN-BIO PHARMACALS, Dept. JACO-3, Caroli 


lease rush me the offer 


(except postage & handling), of course. 
HECK OFFER DESIRE! 


C (#003) Full 21-day supply , . . 

postage & handling 

C (#011) Full 42-day supply . . 

Save $2.00) plus 75¢ postage & handling 

C (#029) Fully 63-day supply . 
Save $4.00) plus $1 postage & handling 

5690 


aYou Eat! 


* MAIL NO-RISK COUPON TODAY «««: 
Road, Philadelphia, PA 19176 H 


Yes, | want to burn away excess weight fast ano per- 
anently with this doctor's 'crash-loss' ANTI-CALORIE 
APSULE-PROGRAM featuring amazing "THERA- THIN”. 
1 have checked below. 
t not delighted, | may return it in 10 days for refund 


only $6.95 plus 50¢ 
. only $11.95 (you 


only $14.95 (you 


= Div. of American Consumer, Inc. sees 


instead of being stored as fat, it is AUTOMATICALLY converted 
to burned-away energy. 


TWO — YOU GRADUALLY ACCELERATE YOUR FAT-BURNING ME- 
TABOLISM by greater caloric burn-off than inta 
your body, without you even feeling it, unl 

of fat-burner chemicals directly into your system to attack stored- 


up fat . . . automatically breaks down . . . converts it into fluid 
. - - that drains right out of your body! 
Just like a furnace grows hotter and hotter the more you stoke 


it . . . so your own body burns away fat faster and faster the 
‘more you step up your fat-burning metabolism. 


THREE — YOU COMPLETELY DEFEAT THE GREATEST SINGLE 
CAUSE OF FAT BUILD-UP, runaway appetite and overeating, 
Because the moment you take this doctor's CAPSULE, ravenous 
hunger disappears. Gnawing appetite is switched off . . . you 
lose your craving for food for hours at a time. 

More significant . . . when you do eat on this Doctor's 
CRASH-LOSS diet and Lifetime-Slim maintenance program, since 
your body completely NEUTRALIZES THE FAT-BUILDING EFFECT 
OF ALL THE CALORIES IN THE FOOD YOU EAT, excess fat 
Simply cannot form stored-up body fat burned off and 
continue to grow slimmer 


DOCTOR ADVISES: USE THIS CRASH-BURN PROGRAM ONLY 
WHILE YOU'RE OVERWEIGHT . . . OTHERWISE YOU MIGHT 
GROW TOO THIN! Of course, there is one thing you must keep 
in mind. You cannot use this CAPSULE CRASH-BURN PROGRAM 
indefinitely -.- . otherwise, you might become overly thin. 
‘Also, as long as you are on this ANTI-CALORIE Program you 
cannot stuff and gorge yourself silly on over-rich, hight 
foods. There is a reasonable limit on just how fast medic 
Science can help you safely burn away 
the very heart of this wondrous develop 
thrilling ANTI-CALORIE concept not only helps y. 
the effect of the calories in all the food you ei 
ALSO puts gnawing appetite to sleep 
that driving urge, that maddening craze to 
; anl to t 
most 


Now just think what this great ANTI-FAT weapon means to 
you, if all your life you've had to fight off excess pounds, battle 
away inches? 


WHY “KILL” YOURSELF WITH BRUTAL DIET OR TORTUROUS 
EXERCISE? NOW — YOU CAN ENJOY A LIFETIME OF SLIM- 
NESS WITHOUT RAVENOUS HUNGER! It means that from this 


day on . . . you simply start the ALL-OUT ASSAULT ON FAT 
king these medically proven CAPSULES . . . called ''Ther 
Thin", before eating . . . as part of this incredible ""CRASH- 


BURN” PROGRAM . . . to help you NEUTRALIZE ALL THE 
CALORIES IN THE.FOOD YOU EAT! You gently raise the level 
of your fat-burning metabolism . . . "rev up. that inner fur- 
nace unlock and activate the natural chemical fat-burners 
nature has placed in your body . . . and BURN AWAY FA 
MELT AWAY INCHES as you start to grow slimmer and slimm 
from meal to meal! 


REMEMBER: You must see dramatic results in just 24 hours 
— results you can see on your scale with your very own eyes, 
the very first morning . . . yes, you must: 


LOSE up to the first 48 hours 
LOSE up to 10 Ibs. the first 7 days 
LOSE up to 7 Ibs, more the next 7 days 
or “‘Thera-Thin" costs you nothing! Simply return within 10 days 


for full refund (except postage and handling, of course). Act 
now! Send NO-RISK TRIAL SUPPLY today! 


© 1978 American Consumer, Inc., Caroline Rd., Phila., PA 19176 


Total amount enclosed $______ PA residents add $ 
6% sales tax. Check or money order, no CODs please. 


CHARGE IT: (check one) Exp. Date —______ 
C] Visa/BankAmericard 
C Master Charge Bank Number 


Credit Card #. 
Name. 
Address. 


City. 


AT LAST A“WAYERBED” 


ACHING FEET: 


* Youliterally walk on water! 

* Instant relief from pressure 
on painful warts, calluses, / 
bunions! 


è No iors Ho tired, sores 


Her the Invention mil 
lions and millions of ach- 
ing feet have longed for! 
‘Aqua-Stride innersoles are 
soap-and-water washable, 


FOR YOUR 


, PA 19176. 


S Caroline Road, Phila 
i Cy the ee of walking on water. Please rush me the following 


ly $9.96 plus $1 postage & 
Women's Sizes: 


your body! 
E e of the six critical zones of your foot receives 
rotection and support: TOES, METATARSAL 
BONES. PHALANGE JOINTS, BALL, ARCH and HE 
You can wear Aqua-Stride Innersoles with m shoes, 
boots, ing shoes, slippers — even wo- 
red by f i. Won't move, ". 
transparent, and cover your feet. Won 
shift, or ride up because they come with self-stick ad- 
hesive on the 'hottom to held. them firmly in place. 


EL. Sif af 
Swithin 4 days for refund (except postage & handling). 
otal amount enclosed $. 


Ha ian 
Hany 
s fo Master Charge Bank Numbi 


ride ay at $3.98 per pair plus 50¢ postage 
[o3 2 pairs for $6.98 plus 756 postage & handling; 3 pairs 


Men's Sizes: 

-— EE] Small (7-8) 

#015) Medium (7-8) 049) Medium (8-10) 
3:023) Large (8-10) (its) Large (14-12) 

ter receiving my order I'm not delighted, | may return it 


E Small (5-6) 


aa mo Coie PN esiaents add 6% 
tex. Check or money order, no COD pleas 

re its (check one) Exp. Date — — — — 
isa/BankAmeriard C) [7777 Express 


g Credit Card #. 


Address. 
City. 


ried and compl n ecstatic, d* 
shoot ri pee right, back within 14 days fora full refund 
en 


(except ind handling), even though they’ 


post 
wom we even day EE: Hurry — ve your aching feet a real HS 


Me — 


Canadian Customers please sand orders to Mail tare L18, 
Dept. FAM, 312 Rexdale Biv. 0r 


CRAFTSMAN STOCKS 40 KINDS 


of fine 
= WOOD 
Imported 
plus Over 4000 Items 
For Your Wood Shop! 


Domestic and imported ha 
From 1/64" veneer to 4 


items — Lamp Parts, 
Hlrdware, — polt] 
Clock, Furniture and 


I] CRAFTSMAN Wood Service Co. Dept. 
I 2729 S. Mary St., Chicago, IL. 60608 


1 

Send new 152 pate Craftsman Catalog. I enclose — M 

E 50c for handling, postag [| 

ll Name. [| 

Address I 
City State. 


Need more money? Earn $60-875 

‘week, spare time, at home mak- 

ing rubberstamps for offices, fac- 

tories, individuals. Hundreds of 
Hund indreds of pros; 


Rubber Stamp Div., 1512 Jarvis, Socken, Chicago 60662 


E WIRE LESS MICROPHONE 


‘Out wires up to 300 tt. through any FM rad 
as remote mike, intercom, baby sitter, aler/alarm 
W syst, hot ling, etc. For fun, home & office Great at 
Im parties, CC appa. Battery include. Money back 
Only $19.95 +$1.50 posthdig. Mass. res 
ic Order today. Qly. disc, aval 
MLI INDUSTRIES, Dept. PS9 
50 Hunt St, Watertown, Mass. 02172 
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Now—in spite of today’s fuel shortage—your 
family can enjoy wonderful indoor comfort in 
coldest weather. Provided by INTERTHERM's 
soft, gentle, uniform, floor-to-ceiling hot water 
heat. Without cold floors, drafts or too-hot, 
too-cold periods. That's not only economical 
— but also the safest, cleanest, most health- 
ful heat on the market today. 
INTERTHERM's System of Hot Water Electric 
Baseboard Heaters Costs Much Less ti 
and Maintain than Central Hi 
Because it requires no burner, boiler, furnace, 
pipes, ducts, flues, chimney ‘or fuel storage. 
INTERTHERM Heaters don't cause a fire, 
scorch drapes, burn child or pet. And don't 
carbonize 
furnishings, irritate nose and throat — or burn 
plastic particles into toxic vapors. Recom- 
mended by many allergists. 
The INTERTHERN's Patented Inner Works, 
Shown by Diagram at Right, consists of a 
copper tube inside of which an electric heat- 
ing element and a water and anti-freeze solu- 
tion — which never needs replenishing 
permanently, hermetically sealed, Electricity 
heats the water solution. Then shuts off. The 
water continues giving off heat — maintain- 
ing temperature desired, while saving money. 
INTERTHERM INC.; Dept. HHHN-108 
3800 Park Ave., St. Louis, Mo. 63110 


Biy wn. 


CUT STRAIGHT with 


Ù 

A MUST FOR 

ALL POWER 

TOOL USERS 
Use "STRATE-CUT" Cutting Guide with 
any portable saw (circular, jig, saber) or 
router. For cuts 4’ and more," Straight-Cut 
EXTENDS TO 8'6", REDUCES TO 51" 
for cuts under 4' and portability. Clamps 
to work not tools. Rip 4' x B' sheets down 
the center; trim 1/16" off a door. Make 
precision 90° cuts, tapers, angles. 
dados, bevels, grooves. Score wallboard 
Guides utility knife. Here's how this 
sturdy 3-1/2” wide aluminum tool works: 


Yr 


cac 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl 

only $19.95 plus $1.50 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-25 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax 


NOW! FORGET GAS AND OIL SHORTAGES! 
This Low-Cost, Revolutionary, Electric Baseboard Heating 
Invention Ends Fuel Problem — 


and Provides Advantages of 


HOT WATER HEAT WITHOUT COSTLY PLUMBING! 


INTERTHERM 


HOT WATER ELECTRIC 
BASEBOARD HEATING 


Permanent Systems for Entire Homes-Portable Models for Single Rooms 


Portable Models for Single, Hard-to- 
plug into 115-volt outlet, Easy to carry. 
Tell Your Electric Contractor, Bi 
tect You Want INTERTHERM Heating. 
coupon for FREE Literature and FREE Factory: 
Engineered Heating Layout of home you plan to 
build or remodel, if desired, for which send us 
plans or room measurements. No obligation. 
Available at Leading Electrical Supply House: 


MAIL COUPON FOR FULL INFORMATION! 


JINTERTHERM INC.: Dept. | HHHH-108 1 
3800 Park Ave.; St. Louis, Mo, 63110 

! I 
Please send me FREE Brochure which gives full 
l intormation and prices, 

ID Enclosed are lang. of room measurements, M 

home | plan or remodei me 
I 


Heating Layout, 


j Name 
| Address 


40 Ch. ROYBN MOBILE CB 
Ch. Base 


Model SX-7 
Pictured With WV-lIo ESCO's Price....$119** 
This attractive ROYBN mobile CB, model WV-110 is noted 


delay in receiving your order. 
Order Yours Toll Free Dial 800-821-2312 
or write o us. 
ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2” for our full line Electronic Picture Catalog 


YOU'RE 
THROWING AWAY 
$4 PER POUND 


Everyone in this country has thrown this lit- 
tle known asset away. It is thrown away in 
every office, home, and all other buildings. 
Industries throw tons of it away annually. 
Only 1 out of 1,000 save it, the other 999 
don't realize its value, and the buyers want it 
kept that way! Hundreds of millions of dollars 
worth of it go unclaimed, discarded each 
year! 

You should start saving yours, and buy it 
from other uninformed persons for $1-$2 per 
Ib. This is not a get rich quick scheme, it will 
require some effort. You can expect to make 
from a low of $200 to a high of $46,500 work- 

(buying) part time or full time. 

oley's industrial Salvage Co. (a highly 
rated D & B Co.) pay $ er Ib. for all of 
this material that you provide, this price is 
frozen at $4 per Ib. for the next 2 years, (it 
may go up 

o AL the complete educational pack- 
age you will need to remit $10, which is re- 
funded with your 1st shipment, also refunded 
if your area is void of this material. You wil 
learn what it is, how to make positive identi- 
fication, where to find it, where and how to 
buy it, and most important how to ship it. 
Become a buyer, or at least a saver, we need 
the material, and you can use the money. 


POLEYS. INDUSTRIAL SALVAGE CO. 


Minges Road, Dept. P-1 
Battle Creek, MI 490: 901) 


STAINED 


GLASS 
Send 50¢ for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies, 

BIG STARTER KIT 
Oniy $14.85 pod. 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


oe 
Does The Belsaw Pay? "1 


YOU BET! 


®“On Saturdays, my big day, I take in $45 to $55 
but I figure I make 


NEED THREE PHASE POWER 
allows you to.operate three 


phase motors horsepower from ONLY 
volt single phase power sources. Rugged — he: 349* 
duty — patented unit built to give many years of 

satisfactory service. Satisfied users worldwide since 1966, 


Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 


NOW! LIFT 
A TON WITH 


- Picture your car stuck in 
ditch. You pull out this litti 
brute, attach to the nearest 
ull the nylon cord with 
‘one hand and ZAPI You pull 
that car out of the ditch with- 
out raising a sweat! 

This powerful multiplying 
io block-and-tackle that fits 

ocket of your hunting 
hs less 


t, you 
hoist a 250-pound 
deer easy as lifting a 
child. Lift a ton of 
freight. Haul the en- 
gine from your 
Move huge rocks. You 
name it. Com, 
65-ft. nylon rope, and 
aluminum and stainless steel block-and-tackle. 
30-DAY MONEY-BACK GUARANTEE. 
he JOHN STURGE: 
49 Riverside Ave., Westport, CT 

" . POCKET HOIST(S) @ 
Add $1. ship. 


Sorry, no C.O.D. 
order for $. 


39.95 
| hdig. SAVE! 2 for $18.95 ppd. 


1 enclose [] ch 


Interbank #. 
Card No. 
PRINT Name 


Address 
City 


State Zip 
OTe To Stages House LL 


„Exp. Date 


=F a eee 
oo 


= 
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Makes Over $60.00 EXTRA, 
a Week In His Spare Time 
Sharpening Shop! 

"My Belsaw Sharp-All made me 


an extra $3,500 last year. 


Now I am going full time. 
It's great to be your own boss.” 


DAVID SWANSON—Utica, Michigan 


Let Belsaw prove 


YOU can do it, too! On our 


$ Other I average less 
$53 6 between $5 to $6 per hour . . . and sometimes more. 
i I am presently enlarging my shop, and thank 


BELSAW and their fine equipment for making it 
possible.” 
| V. O. Miller 

"»"I was disabled by an accident while employed 
as an iron worker. They declared me 100% dis- 
abled and said I'd never work again. I don't think 
I could work for anyone else but I started my 
sharpening business part-time and now it's turned 
into a full-time job with more work than I can do." 

Tampa, Florida 33614 


"^I had dreamed of retiring for years, but was 
afraid to quit my salaried job. I had never used 


ER DAY FREE TRIAL OFFER 


SEND FOR FREE FACTS! Our Free Book tells 
You risk nothing by accepting how to start a profit- 
this ofer to see how easily able, lifetime home 
you can turn your spare time 
into big Cash Profits with your mere ning aap cy 
own Complete Sharpening POW We hepyoug yous 


Shop. No selling . . . no pre- 
vious experience needed. Our FIND QUT ALL ABOUT IT 
No Obligation — 


famous Sharp-All and show- 
No Salesman Will Call 


how instruction set you up to 
make $200, $500, $700 a 

BELSAW SHARP-ALL CO. 
709T Field Bldg. 


month CASH sharpening Saws, 
Kansas Ci 


Knives, Scissors, Lawnmowers, 
this type of equipment, but the SHARP-ALL was Shop dad erae TOUS Y ix 

No Salesman Will Call 

Field Bldg., Kansas Ci 


all cutting edges. 
real easy to learn. I sharpened 30 blades my first «Hh 
M 
“Lifetime Security 


Hubert, North Carolina 28539 


week — without advertising at all. Now, for the No Obligation 
first time in my life, I can say that I am content.” i BELSAW C 
Farris Cornelius Wellington, Tezas 79095 


No Selling, No Inventory... Year Round 
Cash Profits and YOU Set The Hours! 


SHARP-ALL CO. 709T 
Send details of FREE TRIAL OFFER and Free Bool 


Emco-Unimat 


Celestron’ 


New UNIMAT-3 A Complete 5-in-1 Miniature 
Machine Shop. World Famous Unimat the pre- 
cision lathe that converts to vertical mill, drill 
press, surface grinder and polisher. Over 
100,000 in use by R & D labs, inventors, hobbyists 
and precision machinists. Reg. 5349.00 add 15.00 
for shippi 

1500-A3 New Unimat 3 . . $209.98 


Send .50 for Complete Unimat & Accessory Catalog. 


SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Diston, Millers 
a i iti Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 
Wiss, Channel-lock, General, Pony Clamps 
many Nationally Advertised brands of tools and 
supplies. We ship Coast to Coast at prices hard 
io beat. Send $1.00 for our big SILVO TOOL 
CATALOG today 


SILVO HARDWARE CO. 
107 Walnut St., Dept, PS8-10, Phila., Pa. 19106 


The Vigilant woodburning stove. 


Why we build them 
one hy one, by hand 


For superb heat retention and long lfe, seats 


and its big brother, the Defiant, are 
anfmade by New Englands most 
fenced woodstove isa" isa 


ss — ———— —— 


-ouy 'sBunseg 1wowsen 8261 © 


By now you probably know that the Dealer 
Celestron is the best-selling modern d 
telescope in the world, because of its 

compact-portability, elegant simplicity 
of operation and large, laser-tested 
optics. 

But what you might not know is that 
the Celestron is also the best-selling 
mirror-lens telephoto in the world— 
because every telescope we make can 
also be used as a telephoto, and every 


telephoto we make can be used as à X A BUSINESS OF YOUR OWN 


telescope. 
REPAIR HYDRAULIC JACKS 
That way, with our accessories, you Earn while you learn at home. Millions of 


not only get to observe the rings of jacks in gas stations, trucking firms, etc, 
Saturn, you get to photograph them. need servicing. We show you HOW. Start 
spare time in your basement or garage. 

Big opportunity for mechanics. 
Write for folder No. PS10, and free bonus offer 


C HYDRAULIC JACK REPAIR MANUAL CO., INC. 
a.p.. 


j. BOX 3 * STATEN ISLAND, N. Y. 10314 


about lifetime 
fuel-saving warmth the Defiant and the Vi 
you Send 31 for our detalled Operation 
color literature to: 

Vermont Castings, Inc. 


Dept. Ps-2, Randolph, Vermont 05060 


C-8 Telescope 


Free 4 page brochure or send $2.00 for 
32-page full color catalog on how to 
select & use a Celestron tele- 
scope/telephoto lens. 


x Clock Components 
Celestron International, 2835 Columbia Clock Movements Battery, Quartz, 
St., Box 3578-E, Torrance, Calif. 90503, \ ES e CLAEAR V : 
U.S.A. Telephone: (213) 328-9560. ) 
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LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


ES) 
! ONLY 


» /$9.95 


available to the public Muatan 
for only $9.95. If you could buy 
them elsewhere, they would probably cost you over $20. 

Handcrafted, these glasses feature hardened met. 
frames (in your choice of gold or silver). Impact-resista 
polished glass lenses. And selective ray-screening 
capabilities (a must for pilots, great for you) 

Your satisfaction is guaranteed. It you don't find that your 
new Flight Glasses are worth more than $9.95, simply mail 
them back within 30 days. Your money will be returned 

To order, send check or money order (include $1. for 

ostage and handling) to Precision Optics, P.O. 

ox 14006, Dept. Q, ` Atlanta. GA, 30324. (Please s 
ity gold or silver frames.) SPECIAL: Order now and ge 
TWO PAIR for only $18 plus one dollar handling charge. 


A LIMITED OFFER FROM PRECISION OPTICS 


These 
precision 
Flight 
Glasses are now 


P 


TF ARP FF E 


\ Build—Restore | 


| Refinish Pi 'OODWORKERS 
\ anything of H É 
woop} 
BL 
100-Page & : 


Catalog of woods, veneers, 
tools, plans, how-to books 


EXPERTLY match any wood! Any finish! Build \ 
any furniture you need! Constantine, head- 
quarters for woodworkers, offers everything in 
M catalog. Finest woods, veneers, inlays, \ 
jers, cabinet hardware. Wood fialebas, 
touch-up materials. Cane, rush. Lamp parts. 
Carved moldings, framing. Sliding, revolving 
hdwe. Coffee mill kit. Uphol. supplies, Specialty 
tools. 2,000 hard-to-find practical products. 
TEAR OUT AD. MAIL TODAY. i 


CONSTANTINE Est. 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 


Woodworkers Catalog plus Wood Samples 


O Enclosed $1 (refundable) for special combi- 
nation offer of new Woodworkers Catalog plus 
20 beautiful Wood Samples—fascinating ve- 
neers from around the world! Teak, Zebrawood, 
Avodire, Rosewood, Mahogany, Walnut, Pur- 
pleheart, Lacewood, etc. All identified. Educa- 
tional. Useful in buying woods. Dollar fully re- 
funded on first catalog order. 


C) Enclosed 50c for catalog without samples. 
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Hand Crafted Jeweler’s Plier Set 


Xo E 


$12.95 


EACH SET POSTPAID 
NY Residents add Sales Tax 


BONUS TWEEZERS 


TT iden s pared Mor to lr tet 
wiin Advis Oriental Corp. 


S65 Fifth Avenue (Suite 1115) — New York, N.Y. 10017 


Now You Can SECURE Your Future and UNLOCK Big Opportunities! 


Be Your Own Boss 


mur right after 


“p began ea de $1,200 whe 
...IN YOUR OWN BUSINESS! [Ragen 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 
. -YOU Can Do It, Too! 


“No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life.” 
Sam Walker Prichard, Alabama 


“I opened my own business, spare 

time, seven months after I enrolled and 

made a profit of $329 for the first week." 
B. A. Deberry Littleton, Colorado 


Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so No Extr: 
great for qualified Locksmiths, Now lucrative regular "Cost! 


lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 


Make Up to $12.50 an Hour—even while learning! 

Train FAST at Home! 
You're "in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 
course. These plus practice mi s and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business-building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for retirement—good 
jobs too. 

SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you—how Belsaw's 
Master-Locksmith-approved training can give you the 
skill you can depend on to EARN MORE—ENJOY LIFE 
MORE. 


PRO KEY 
MACHINE 
vouns 


KEEP! 


This Pro Key Machine can 
alone add up to $200 a 
month to your income... 
and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 
Just fill in and mail coupon below (or send post- RUSH 


Ed Woo em and details by COU PON 


sverm 
training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 


valuable and 
timely instruc- 
tion includes all special tools 
and supplies. ONLY Belsaw of- 
fers such extensive training in 
this rapidly expanding field as 
a part of your Locksmith training. 


ADVANCED Locksmithing! 
How to change combinations, in- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locks. 
You learn-by-doing on the locks 
that we supply. You'll find it 
Secate and highly profitable 
wori 


ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 


BELSAW INSTITUTE 


lI9T Field Bldg., Kansas City, Mo. 64111 


There is NO OBLIGATION and NO SALESMAN Will Call pv 


BELSAW INSTITUTE, 119T FIELD BUILDING 
KANSAS CITY, MISSOURI 64111 


C] YES, please send me the FREE booklet that * s., . 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


RUSH COUPON TODAY 
| FOR THIS FACT-FILLED 


IFREE 


| BOOKLET! 


Tells how you quickly 
train to be your own boss 


Address. 


Send for your on, 
topy today! State. Tip. 
LLLI 8 Pg n A 1l 


in a profitable Sparetime 
or Fulltime business of 
your own PLUS complete 
details on our 10-Day 
NO RISK Trial Offer! 
Si emud 


j, LATEST EYEWEAR 


FASHIONS 
AS LOW AS 


$1925 


and handing 


SATISFACTION GUARANTEED 


‘OR YOUR MONEY BACK 


‘COPIED 

FROM YOUR PRESENT GLASSES 

By eliminating the retailer, we can offer 

—at néar wholesale prices—the finest 

quality lenses and fashion eyewear frames 

‘ou can obtain . . . crafted by our skilled optical 

professionals. ANYONE WHO WEARS GLASSES 

SHOULD NOT MISS THIS OPPORTUNITY! 

m m um wmm umm mum um mw uw 

Mail to: CRAFT- OPTICS, Inc. $10 

14906 Fitzhugh Ave. Richmond, Virginia, 23230 I 

D Enclosed is $1.00 for postage and handling of my — ( 
[Fashion Frame Prescription Eyeglass Catalog. 

I 

I 

I 


[Mv Name is: 
[itive a 
det: __ stat 


Ltd women START MAIL ORDER 
RUA HOME IMPORT BUSINESS 


I'll send you a free sample import to prove you can 
make big money in your own spare/full time business. 
No investment in stock, World's most famous importer 
will quide you. Clip this ad, good for free sample and 
big Free Report tells all! Offer limited to adults 
Mail this ad today. THE MELLINGER CO., 6100 Variel 
Ave., Dept. G224A, Woodland Hills, CA 91364. 


Beauty and coss oniy: 1197 POWER 
ADJUSTABLE to 45° HACK 
* EASY TO USE SAW 


* CUTS 4” round or square stock 
* STANDARD 10" HACK SAW BLADE e 
* SATISFACTION GUARANTEED 

Kais Mig. Co., Rte. 2, Milton, WI 53563 

FOB Factory Motor available at extra cost 


THE ULTIMATE IN 
POLICE SCANNERS 


cet The Touch.’ by 


List Price $329% ere acy 


ESCO's Price..$214*5 


Order 
Model T-16K 
There's no need for crystals in the TOUCH, You 


just tap in 
the fr s. 


juency you want for all of the Public Service Bands on 
6 channels. Or, the TOUCH will aiso search out new 


for bank clearance causing a delay in receiving your order. 


Order Yours Toll Free Dial 800-821-2312 


Or wnte to us 
ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. 64503 
Send $2 for our full line Electronic Picture Catalog 


BUYING YOUR FIRST 
WOODSTOVE ???? 


Take a tip from people who have 
bought their second .. Our Customers 


UNDER GROUND LIVING 


Set aside your ideas of a dark, 

damp living experience and look at 

the advantages over conventional 

above ground structures 

* DRASTICALLY REDUCED FUEL 
CONSUMPTION 

* QUIETER, MORE PRIVACY 

* IMPROVED SAFETY FROM THE 
ELEMENTS 

* AESTHETICALLY SUPERIOR, 
BLENDS WITH THE NATURAL 
ENVIRONMENT. 

* REDUCED EXTERIOR MAIN 
TENANCE 

TerraHab offers underground and 

semi-underground designs which : 

provide southern exposure to 

every major, living area taking full 

advantage of natural light and solar 

heat gains during the heating 

season. 


One third of our customers previously 
owned another woodstove. Their ex- 
perience, gained in their homes, con- 
vinced them to trade up to a Vermont 
DownDrafter. 

You might say they did their home 
work, you might also say they did 
YOUR homework. 


The serious woodburner- for serious woodburners 
Mail 50¢ for a " Buyers Guide to Woodstoves" To: 
Vermont Woodstove Co. P.O. Box 1016 - Dept. PS2 
Bennington, Vermont 05201 


Literature outlining TerraHab 
designs and other information such 
as tips on required materials and 
site selections are available by sen 
ding $2.00 to: 


TerraHab Co. 
1796 SHELDON RD., Dept PS1 
CANTON, MICHIGAN 48187 


raees, turns, veers —ALL BY TINY TRANSMITTED SIGNAL! 
ADIU 


RADIO CONTROL COM- é 
MAND HANDLE transmits 
radio signals to car, lets 
you control all the ac- 
tion with a flick of your 
thumb! 


COMPLETELY WIRELESS 
AUTHENTICALLY DETAILED 


je No wires! Obeys Radio Commands from 20 
feet away! 

jeNo slotted tracks! Drives forward, 
turns, veers wherever you comi 
body, 8s" x 3s", 
racing stripes 


Caroli 


Road, Phita ipi HA corre 


es! Please send me — — — (RCPB) RADIO 
CONTROLLED RACING CAR(S) plus Radio 
‘ontrol Command Handle(s) for only $15.98 
complete plus $2 to cover postage & handling. 
AVE! Order 2 Racing Cars plus 2 Command 
andles for only $29.98 plus $4 postage & 


with authentic insigi 
& rubber "radial" tires! 
Now YOU control ALL the racing action! Just grip the RADIO CONTROL 
COMMAND HANDLE (like you would a sports car's stick shift), flip the 
CONTROL SWITCH with your thumb and direct the RACING CAR to zip 
forward, slam into reverse, turn left or right on a dime . . . even veer to 
avoid obstacles! Completely wireless, RACING CAR drives where YOU 
want it to, isn’t confined to slotted tracks and courses. Obeys tiny trans- 
mitted signal from distance of 20 feet away (even more on straightaways)! 
Nothing to assemble — just install batteries (not included) and start rac- 
ing. Colorfully lithographed sturdy CAR body measures 8tA"^ long by 3Y” 
wide. Comes complete with authentic insignias and racing stripes, realis- 
tic rubber radial tires and signal-receiving antenna. Provides hours of 
fun for the whole family! SAVE on extra RACERS (start your own "'LIVING- 
ROOM 500" with friends and relatives)! If not delighted, return within 
14 days for refund (except postage & handling). MAIL COUPON TODAY! 
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Canadian customers please send orders to: Mail Store Ltd., Dept. RCPB, 
170 Brockport Drive, Rexdale, Ontario M9W 5C8 
(Ontario & Quebec residents add sales tax) 


Me sedg my order I'm not delighted, 
may return it within 14 days for refund (ex- 


sales tax. Check or money ord 
lease. 

HANGE IT: (check one) Exp. 
/BankAmericard [C] American Express 


B Master Charge 
Bank Number, . 


Credit Card #. 


Address. Apt. 4$ ——— 


Zip—# 


City — — — State. 


defy id! 


It’s 10° outside . . . Even getting colder. So you bundle up in 
layers and layers of heavy clothes. First with long underwear . . . 
then bulky, restrictive thermalwear on top. 


Oh, you were warm, all right. Like in a Turk- 
ish bath. Because you began to perspire from 
all your activity. And perspiring in that 
mountain of clothes is like perspiring in a - 
plastic bag! The perspiration is locked in. 
| So there you are. Wet and miserable. 


But now, at last, Damart has solved the 
problem. Because Damart invented un- 
derwear that keeps you warm, dry and 
comfortable no matter how cold it is or 
how long you stay out. Underwear that's 
soft and light so you can move easily. 
Underwear that lets the perspiration 
evaporate through so you always stay 
warm and dry next to your skin. 


Damart does this with a new miracle 
fabric—Thermolactyl. It not only retains 
and reflects your natural body warmth, 
it's knitted to let perspiration out! No 
other underwear does this! Damart Ther- 
molactyl is so comfortable that the Mount 
Everest climbing expedition wears it. So 
does the Mt. McKinley Bicentennial Expedi- 
tion and the U.S. Bobsled Team. Damart is 
also worn by the Chicago Bears Football 
Club, New England Patriots and Philadelphia 
Eagles. 


TALL 
SIZES 
NOW 
AVAILABLE 


Our free color catalog tells the full Damart 
'Thermolactyl story and displays the whole 
Damart line for men and women. Send for 
your FREE copy now! 


THE PROOF IS IN THE WEARING! 


IaM brerna, Inc. 


WHEN IN THE BOSTON AREA, VISIT OUR 
PORTSMOUTH, N.H. STORE. (603) 431-4700 


THERE IS NO WARMER UNDERWEAR MADE! 
Fill out and send to: 

DAMART, INC. Dept. 11878 

1811 Woodbury Ave. 
. Portsmouth, N.H. 03805 

YES! Rush me your FREE DAMART Catalog . . . | want to enjoy the fantastic warmth 
of Thermolactyl Underwear, a DAMART® exclusive. (I understand there is no obligation.) 


Ss tm m n pm 


PRINT NAME 


ADDRESS 


cry ZIP ©1978, Damart, Inc. 
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NOW! Get in on the 


ENGINE 
REPAIR! 


Work part time, full time— 
right at home- we help 

you every step of the way. 
No doubt about It... as a small engine pro, you can cash in 
‘on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 


just for labor. A simple tune-up earns as much as $17.50 for 


less than an hours work, and 
will add even more to the profits. 


Plenty of business waiting for qualified men. 


46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
‘one-million new engines are being built each month. With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and ay you well to service their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain saws, mink 
bikes, snowmobiles, generators, go-carts, paint sprayers, Snow- 
blowers...the list is almost endless. 


ts, engines and accessories 


Protessional 
Tools And 
Equipment 


PLUS 


Engine... 


All YOURS TO KEEP— 
I1 At No Extra Cost! 


NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
Can't go wrong, and with our famous ‘learn-by-doing’ method 
n get practical ‘hands-on’ experience. We also show you 

iow to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure Success right from the start. 
Send for FREE Facts — Do It TODAY! 
NO Obligation - NO Salesman Calls! 
isk nothing by accepting this offer to see how 
ou can learn the skills you need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 


RUSH COUPON TODAY 
BELSAW INSTITUTE 


539T FIELD BUILDING 
KANSAS CITY, MO 64111 


Ht INSTITUTE 


Accredited 


539T FIELD BUILDING Member 
V kansas CITY, MO att teer! Sam 


C3 YES, please send me the FREE booklet that gives I 
A full details about starting my own business in Small M 
If Engine Repair. | understand there is No Obligation and g 
{hat No Salesman will call on me. 
E NAME 
L| 
i 
Liu 


ADDRESS. 


Li 
LSTATE 2p 
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NOW HAVE THE 
SLIMMER TRIMMER 
FIGURE YOU WANT 
INSTANTLY! 


e NO DIETING è NO EXERCISING 
* LOOK SLIMMER IMMEDIATELY! 


Now forget about torturous dieting . 
forget about time-consuming exercises ONLY 
that leave you tired and dragged out! AT 
LAST, there's an EASY WAY to deflate 
that "spare tire", flatten those tummy 
rolls . . . give yourself the sleek DREAM- 
FIGURE you never thought you could 
have! INSTANT FIGURE FIRMER wraps 
around you like a “living girdle” from just 
under the bustline to the hips! Not heavy 
? elastic or sweaty rubber, but a feather- 
Before light, soft-as-a-cloud blend of nylon and 
spandex that's completely washable! And 
because it’s porous, it b-r-e-a-t-h-e-s 
with you for utmost comfort! No snaps, 
e bulges, lumps to show through tight 
shirts, jeans or body clinging fabrics! So comfortable, you hardly know it's on! 
So sheer, no one can ever tell you're wearing it! 


Hurry! A slimmer, trimmer figure is only days away! Order INSTANT FIGURE 
FIRMER today (available for men and women in 5 different sizes — one to 
fit you PERFECTLY). And save on extras! If not delighted, return within 14 
days and your money will be refunded in full (except postage and handling). 
MÁIL COUPON NOW! 

© 1978 American Consumer, Inc., Caroline Rd., Phila., PA 19176 


MAIL NO-RISK COUPON TODAY «: 


\MERICAN CONSUMER, Dept. WSL-112 If I'm not absolutely delighted with my new, instant con- 
hiladelphia, PA 19176 toured figure, 1 may return my order within 14 days fr 
nding). Chee ney order 
Please send me the INSTANT FIGURE FIRMER ordered fw'coD aiene ns ann sind 
elow at only 97.98 each, pls Tg per FIRMER Vo cover 
postage & handling! CHARGE 


1 o 
SAVE: Order 2 INSTANT FIGURE FIRMERS for only $14.90 
i plus $1.25 postage & handling. y EJ Master Charge Bank Number —— 


FOR 
WOMEN! 


—(#001) Extra small (24"-28" Waist) Credit Card # 
—(#019) Small Name. 
— (#027) Medium 
(035) Larg Address. D aeee 


——(#043) Extra Large — (48/'-52" Waist) 
janadian customers please send orders to: Mail St 
1634 (Ontario & 


Ontario M9W SCB 


i les ti 
SAVE YOUR | "hiease usevoun 


ZIP CODE 


WHY BUILD 
ANYTHING LESS 
THAN THE BEST! 


Compare before you build. 


Don't waste your 
time or money build- 
ing just any ordin- 
ary clock. Now you 
can easily and inex- 
pensively build some 
of the world’s best 
grandfather clocks. 
Beautifully designed 
and exquisitely de- 
tailed. Each is a 
simple do-it-your- 
self precut kit that 
saves you up to 50% 
over a finished 


clock. 
Send $1. I^ 


Color Catalog (refunded 
with first order) uring 
the finest grandfather, wall 

and mantel clock kits. 


CLOCKS 'N KITS 
Uncompromised in quality 
3210 Airport Way 
Dept. 8-02-0 
Long Beach, CA.90806 
(213) 595-4981 


H.L. WORDEN CO. PS78 


man pis nu Ma s, 
[n 


"malit. do do 
the snoeeinc 


HEN! CB RADIO GUYS 


ELIMINATE ANNOYING CB RADIO SKIP, 


-60 60 


WILL WIPE OUT MOST ANNOYING NOISES 


ELECTRIFY YOUR BIKE! 


PEDALPOWER exciting new bike 
drive tames tough. hills, Be indepen- 
dent. Shop when you want. Fits all 
Bikes, Adult Trikes. Installs in min- 
utes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 
Coll or send for FREE illustrated booklet 
CALL FREE 800-257-7965 


GENERAL ENGINES CO., 
5138 Mantua Bivd., Sewell, N.J. 08080 


Skip-A-Go Go installs in minutes on any CB Radio. It will im- 

Prove the receive signal quality of any CB Radio. This device 
jas the unique capabilities of eliminating nearly all of those 

‘ear piercing squeals and random static which is the primary 


Order Yours Toll Free Dial 800-821-2312 


rh 
ESCO DISTRIBUTING CO., INC. 
3214 S. 169 Hwy., St. Joseph, Mo. k p503 
‘Send $29 for our full line Electronic Pictu 
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FREE HEAT 
Save $50, $75, $125, 
more each month! 


Now without using oil, gas, electric- 
ity, cut fuel energy costs every day. 
End shortages with AMERICAN , 
WAY'S Yankee Heritage wood heat 
stoves. 

Burns all night on one loading, radi- 
ates “hotter” heat throughout your 
home. No oil, gas, electricity! Pays 
for itself in fuel savings. Fast! 
Sealed seams! Burns coal, too! 
Mr. S.M. says “I saved $760.00 in 
heating costs in just one season.” 
Save more! Buy direct (eliminate 
middleman profits). > 
Beautifully, crafted 100% rugged 
cast-iron great granddad’s favorite. 
Sizes and styles to beautify your 
home. Lifetime Guarantee. 

Write for FREE catalog 

Cut Fuel Costs As You 

Home.” 


THE AMERICAN WAY Dep't. psios 
190 Range Road, Wilton, CT. 06897 


HOBBYISTS — EXPERIMENTERS — COLLECTORS — STUDENTS 


The second issue of the Solar Engine Series 
THE This solar-powered Stirling Cycle 
[30 E eje]: cone offers a dramatic demon- 
stration of energy conversion. The 
incoming heat from the sun is col- 
lected and concentrated by the 18”” 
all-aluminum solar reflector, fo- 
cused on the hot cap of the engine, 
and through the principles of the 
Stirling Cycle is quietly and effi- 
ciently converted to mechanical 
motion. This all-metal, miniature 
Powerplant with reflector is de- 
signed to conveniently attach to any 
conventional camera tripod. Its ver- 
satility is further revealed on cloudy 
days when exposure to other heat 
sources, such as charcoal or open 
flame, will operate this amazing en- 
gine as well. Each Sun Motor is ex- 
pertly machined, hand-assembled 
and test run prior to shipment. 


‘BIG 
MEN 


INI 


Tired of Be 
Sold Short 7 


men's clothing 
əs have successfully 
the very exist 
the Tall, Extra 
1 Big Man by sell. 

te lee in 


to the Tall 
and Big Man 
orid's greatest 


Engine Measures 8'' long x 1%4'* diameter 


Engine orders may be placed by dialing, TOLL-FREE, 1-800-528-6048 H4inG-Size; rokin WA 20d | 


f large siz 
Flywheels —3*4'' diameter iMd acessseies. ail 
FULLY GUARANTEED reason p od Sleeve s necks to 
SS SS EE DE Oc EE 22", in waists to 60", and shoes 
Solar Engin Please Send to !GEEE. Traditional. contemporary and 
2937 West Indian Schoo! Road -" everything in between — all Guaranteed bo! 
Phoenix, Arizona 85017 U.S.A Leas ema end PIS : Belore and After Wearing, Washing and Dry 
lar lector separately di Ep Cleaning Or your Money Bac 
O Check . [ER Money Ss Domestic shipments sent postpaid. Overseas TOTALS- 
Charge my: J Master Charge orders add $11.00 for airmail delivery. 
O American Express | | 
C BankAmericard O VISA - = ————— 1 My Telephone Number — — I 
SIGNATURE 
— = — — " | Height. Weight. Shoe Size. l 
INTERBANK NO. NAME (PLEASE PRINT) T I 
' ame. 

ONU ADORESS x eus I 
— x1 — = l l 
EXPIRATION DATE am STATE E p city State lip | 

M 
| 
L 


For A Sparetime or Full Time Business, There's Good 


n Sharpening 


NW] Now you can cash in on the huge demand 


for SHARPENING SAWS and TOOLS. 
EARN S5 to $8 An Hour Sparetime 


d All over America, in small towns and big 

f V cities, people just like yourself are earn- FREE BOOKLET 
f ing big money in the saw sharpening This: EMAN. tells 
| business. Industry, home handymen, pro- how to start your 
} fessional carpenters all need their equip- own sharpening 
ment sharpened. It’s a business that's sz, | business; how to 
* TERY VERE meum | operate it prof- 
growing every year. Steet | itably; who your 
Foley will help you finance you and shów | potential A 
you how to start and maintain a profit- e What Vind of 
able sharpening business of your own money you can make 


There's no huge inventory to carry 
can set up in your garage, b: Send your name and address to: 
spare room...wherever there's electricity. Foley Manufacturing Company 
You can start earning profits as soon as 1054 Foley Building 

you receive your equipment. Minneapolis, Minn. 55418 
== = m: mm -——Ó -— [€ - m m m mo om 


MANUFACTURING C! 
... RUSH t Foley ^ 1054 Foley Bldg., Minneapolis, Minn. 55418 I 
COUPON Please send me the tree booklet “Opportunities 


TODAY! In A Sharpening Business Of Your Own. I 
Gamme | CLIP OUT AND MAIL | (Eppie [ 
we | THIS COUPON TODAY - EPPP I 
| OR CALL TOLL FREE RECITO cm as H 
| > 1-800-328-7140 full details 
oa - My Phone. i 
(Except Hawaii or Alaska) ma ma um um um mm wx PTT 
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Effective Alternate Energy Heaters 


Dramatic new alternate energy devices use 
scientific principle of natural convection to 
produce efficient heat output, help you fight 
rising fuel bills using the most practical form 
of stored solar energy... Wood. 


The inventor of the original tubular heat ex- 
changer has developed two new heaters, 
combining the safety and elegance of glass 
doors with a long-life Stainless Steel Tubular 
Heat Exchanger. Engineering tests show these 
highty efficient heating units are the most 
effective fireplace heaters on the market 
today! (Data available upon request. See 
below.) 


TURN YOUR FIREPLACE 

INTO A MONEY-SAVING ASSET 

When it's cold outside, burning in a typical 
fireplace can actually result in a net heat loss. 
A fireplace must draw room air to prevent 
smoking and, with a 2 ft. x 3 ft. opening, ap- 
proximately 22,000 cu. ft. of warm room air 
can be drawn up the chimney per hour! To 
replace it, cold outside air is pulled into your 
home through cracks. 

New Glass Door THERMOGRATE Heaters 
dramatically reduce this heat loss and, utiliz- 
ing the scientific principle of natural convec- 
tion, produce a constant flow of warm air 
into your room. 


HERE’S HOW IT WORKS: 


By natural convection, 
cool air is drawn in 

at the bottom, G 
heated and returned 
to the room. 


It really works! 


UNEQUALLED HEAT OUTPUT 
EVEN IN A POWER OUTAGE! 


Glass Door THERMOGRATE Fireplace 
Heaters increase the net heat output of ordi- 
nary fireplaces up to 10 times. With auxiliary 
blowers, the largest units are capable of pro- 
ducing up to 100,000 BTU per hour! (Com- 
pare this with the 75,000 to 100,000 BTU per 
hour output of the average home furnace.) 
It's enough to heat a house, and provides 
insurance against power outage. fuel short- 
agesand other emergencies, too, because the 
units will produce up to 60,000 BTU per hour 
by natural convection . . . even without 
blowers! 


SAVE MONEY AND ENERGY: 
BURN STORED SOLAR FUEL 


The only practical, replenishable form of 
stored solar fuel we have today is wood. In 
most areas, wood is price competitive with 
oil and natural gas — and is much cheaper 
than electricity or LPG (propane)! by supple- 
menting your oil, gas or electrical heating 
system with a THERMOGRATE System for 
burning wood, you can cut your fuel bills 
dramatically. Some THERMOGRATE owners 
estimate savings of $50 per month and more! 


FUNCTIONAL AND BEAUTIFUL 

With a Glass Door THERMOGRATE Fire-. 
place Unitora Free-Standing Fireplace/Stove, 
you retain all the charm and beauty of an 
open fire and add the elegance of glass doors. 
Heavy brass-finish trim complements the 
handsome flat black finish and full width 
glass viewing area. 

The deluxe bi-fold tempered ges doors 
are both functional and beautiful. They stop 
approximately 60% of your warm room air 
from escaping up the chimney, and also pro- 
vide maximum protection against sparks. 


DURABLE WELDED 
CONSTRUCTION 
THERMOGRATE Units are designed and 
manufactured for high output performance 
and long life. Durable welded construction 
assures safe operation in the extreme tem- 
ponure from burning wood or coal for 
ome heating. The Stainless Steel Tubes are 
fully warranted for five (5) years from date of 
purchase against burnout! 


UNIQUELY DESIGNED 
THERMAL EXPANSION SEALS 


When metal is heated, it expands. In a 
heating device this expansion could result in 
door frame distortion, thermal fatigue and 

otential fracture of the heat exchanger unit. 

hat's why unique, protective thermal expan- 

sion seals have been designed into THERMO- 
GRATE Units to allow the Convection Tubes 
to expand individually at high operating 
temperatures. 


PROPER FIREPLACE FIT 
IS ASSURED FOR EFFICIENCY 

Proper fit is very important in achieving 
maximum efficiency and effective heat out- 
put. THERMOGRATE Fireplace Heaters come 
in a full range of width, depth and height 
combinations and you receive complete siz- 
ing instructions before placing your order. 


EXTREMELY SIMPLE TO INSTALL 

Engineered for ease of installation, Glass 
Door THERMOGRATE Fireplace Heaters re- 
quire no construction. There's no need to 
tear up your fireplace or chimney. All you do 
is set two anchors into your hearth 
anchors, bolts and even the masonry drill bit 
are provided. 


NEW FREE-STANDING STOVE 
USES THERMOGRATE PRINCIPLE 


The same principle of natural convection 
has now been applied for the first time to a 
unique, high efficiency stove. Even if you 
don't havea fireplace, you can still enjoy the 
benefits of this dramatic alternate energy 
heating system. 

The THERMOGRATE Free-standing Fire- 
com- 


Unit maximizes heat output and is especially 
effective and efficient. 


MANY ADDED BENEFITS 


THERMOGRATE Units provide convenient 
fire starting and easy ash removal. Excellent 
draft control means your fire can be made to 
burn hotter and cleaner, or last longer. Either 
way, you gain more heat from every log you 
burn. (Improved draft control cures smoky 
fireplaces — WE GUARANTEE IT!) 


GUARANTEED SATISFACTION 

THERMOGRATE Fireplace Heaters and 
Free-Standing Fireplace/Stoves have been 
tested extensively to determine the heat 
Eure efficiencies. If, after receiving and in- 
stalling your Unit, you are not completely 
satisfied with its performance, you can re- 
turn it for a full refund of the purchase price 
of the THERMOGRATE Unit. 


FREE PUBLICATION OFFERED 


If you're interested in saving money 
and energy In your own home, write for 
the FREE Tull-color publication: “How to 

t Rising Fuel Bills" 
eat output tests and 


Burn Wood & Fi 
which reports on 
includes complete product and ordering 
information. 


Write to: 


THERMOGRATE ENTERPRISES, INC. 
P.O. Box 43021, Dept. PS108 
St. Paul, MN 55164 


Or call TOLL FRI 
In MN call COLL 


[77 79 **999* 39 7 
ThermoGRATE 


© 1978 TEI St. Paul, MN 55113. All rights reserved. 
U.S. Pat. D247 973. Other patents pending. 


:800-328-0882 
612-633-1376 


SAVE MONEY 
By regulating the operating time 
on one of the largest consumers 
of electricity in your home. : 
The Electric Water Heater Timer will turn off 
water heater during hours of minimal usage. 
Installation and operating instructions in- 


cluded. 
VERNOR SUPPLY C! 
P. O. Box 459A Camp Wood, Texas 78833 


ONLY 
1. 


| PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


REE! POWERFUL MUSCLES rasTia 
[Fantastic New Discoveries in the science of 
'odybuilding. Add inches of powerful mus- 

cles to arms, chest, shoulders and legs. Se- M 
crets on trimming the waist with ultra- 
modern methods—-fast! FREE BOOK!! 

Universal-K, Box 6694, Detroit, MI 48240N 


GO-KARTS FACTORY DIRECT 
Now you can afford an all welded 
tubular steel factory made Go-Kart— 
We have Go-Kart frame kits with all 
welding done, 


ranging from $29.95 
and complete Go-Kart 
kits with 3% hp engines rang- 

ing from $119.95 to $159.95. Send 
$1.00 for catalog and complete set of drawings to 


Schmieder Motor Co.  poylèsiown, Pa. 18901 


UNIQUE SPORTS CAR KIT 
for VW. Fun, Easy to Build... 


Dealerships 
Available 


ELLO 


| credit card. number to get your cat 


MeKilligan Supply PS10 
Johnson City; N.Y. 13790 


Electronic Battery Movement 


Perr 
$9 75 aped prepaid) 
| 3 for $24.75 


Precision movement. 
Self-starting, silent, reliable service on a 
battery for a year. Guaranteed accuracy. 
Compact only 2-7/8"x2-5/16^x1-5/16^ 
Hardware, Hour, Minute and Second hands. 
supplied. 


Quartz $14” Each Visa / B.A. 
Write for Data Master Charge 


uuo. QUARTZ feros 


P.O. Box 1447, LaGrange Park, Ill. 60525 


NOW! Your home workshop 
can pay off Xe 


This one 
power-fed tool 
saws, planes 
& molds in one 
fast operation. 


ONLY THE Belsaw 


wit... RIP 57557 ^ 


Only complete workshop 
tool of its kind in the world 
turns rough lumber into 
finished stock. 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
No previous experience necessary 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 


separately... 
or All in One Operation... 
— a real money-maker for you! 


your OWN Parttime 


or full time-| you desire. poyiga trouble-free 
performance. And is so simple to 
BUSINESS right at home operate even beginners can use it! 


Men and women everywhere are using this 
low-cost powerfeed machine to start and 
build their own new businesses ... and 
YOU can do the same. Supply lumber 
yards, contractors and carpenters in 
your area with door and window trim 
..base shoe...bed mold...cove and 
quarter round... ALL of their trim. You 
can sell picture frame to lumber yards, paint 
stores, department stores ... and directtousers. 


Let Belsaw prove 
YOU can do it, too! 


No Obligation and No Salesman Will Call. 


Read what these Belsaw owners say! RUSH COUPON "se Spiel 
‘I've been a planer man 44 years and now retired. The Pi ig. 
Belsan has eared me $50,000 Tree years VI ths cay TODAY! Kansas City, Mo. 64111 
expense being ‘or the initial cost, it's the best invest- ESE ® 
ment | ever made” EU GE 
Robert Sawyer — Roseburg, Oregon OG Es 


BELSAW POWER TOOLS 
S9T Field Bldg. Kansas City, Mo. 64111 
Please send me complete facts about 


; PLANER- MOLDER — SAW and 
y details about 30-day trial offer. 


I understand there is no obligation and that 
no salesman will call. 


“This machine pays for itself making money out of scrap 
boards. It is a very well built machine and | confess it is more 
than | really expected for the.price. It does everything you 
say it will.” 

Stephen Schultz — Orangeville, Penna. 


“1 bought a batch of walnut in the rough, and after planing 
it on the Belsaw | figured | saved enough money to pay for 
twettirds the cost of the Planer. It really does a good job.” 

R. S. Clark Springfield, Ohio 


1 make furniture, grandfather clocks and many other 
things. My Belsaw does nice work and | couldn't do my job 
without it. I really like it." 

W. W. Robinson — Flat Rock, Illinois. 


Name. 


3 Address 


City. 
State — — 20. 


-+-and from this well known authority — 

"1 recommend the Belsaw as the most useful shop tool any 
craftsman could own. We use one every day in the Workbench | [$ 
model shop... couldn't get along without it.” ES 

Jay Hedden, Editor ü 


Workbench Magazine 
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FREE INFORMATION PACKAGE 
a. a 


Drill Your Own Water Well 


Could you spend $500 or more for a water well for 
home or garden use? FREE INFORMATION 
PACKAGE tells you how to drill-t-yourself with the 
HYDRA-DRILL, a portable, hand-held machine 
for installing wells to 200 feet deep. You'll receive 
the booklet, "HOW TO DRILL YOUR OWN 
WELL," 33¥a rpm record, assorted information 
sheets, and an order form. Call our round-the- 
clock TOLL-FREE phone (800) 821-7700 [ext 
13] or write to DeepRock Mig., Dept. PS108, 
Opelika, AL 36801. FREE—NO OBLIGATION. 


| 
| 
| 
| 
l 
Nowyoucanbuildyour — | 
own Mason & Sullivan 
heirloom quality, antique. | 
reproduction clock. I 
Over 20 different mode's — | 
available in do-it-yourself, 
pre-cutorsemi-assembled | 
form for all levels of skill. i 
Grandfather, Grandmother, 
wall, desk, mantle and more. | 
All solid 4"hand-matched | 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras | 
mahogany. Imported preci- | 
sion movements and chimes 
Solid brass dials, Clocks — | 
you'llfind challengingto — | 
make and at a savings you 
can appreciate. So, if youre | 
looking forthefinestclocks | 
around don't waste 
another minute. Build a l 
Mason & Sullivan. It'swell — | 
worth the effort. l 
l 
l 
l 
| 
| 
| 
l 
l 
| 
l 
| 
| 


Send for our 
new 48 page 
catalog today. 


C) Please sendme your new color 
catalog of top quality antique repro- 
duction clocks | can build. 

O lenclose 50g for catalog. 


Name. 
Address 
City/State. Zip 


Mason & Sullivan Co. 


MA 02655 


Ostervill 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5’%x10" Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 28th 
year. Guaranteed 6 months. $149.00 Postpaid while 
Supply lasts. Our X1200-watt generator needs no bat- 
tery. Special price—$139.00 Postpaid. 

VIRDEN PERMA-BILT 
P.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


MINERAL/METAL DETECTORS 
Call Toll Free 800-447-4700 
p. (in ILL.Call 


Send for Free Literature —- 
White's Electronics, Inc. 
1011 PLEASANT VALLEY RD. . 
SWEET HOME, OREGON 97386 


4&9 OFFERS A NEW RANGE oF 


"You can have 
a happier life 
—excellent income 
— perform a service 
everyone needs 


—work part time 
or full time” 


Francis von Schrader 
President 


a 
UPHOLSTERY DETERGER CARPET DETERGER 


This is no ordinary business opportunity. It 
offers you an income you may have thought 
impossible—abusinessthatkeeps growing. 
With Von Schrader Machines you provide a 
service everyone needs— cleaning of car- 
petor upholstery or walls. Every home and 
building are potential customers. The 
equipment you use is the finest: (1) Von 
Schrader Carpet Deterger gives deep-level 
cleaning to carpet; (2) Von Schrader Up- 
holstery Deterger cleans fabrics beauti- 
fully; (3) Von Schrader Wall Deterger (not 
shownabove)cleans walls much faster than 
by hand. Start with just one machine, if you 
wish. Then, as your business grows, you 
may want to add the other two and thus of- 
fer a complete cleaning service. You own 
your equipment—no fees, royalties, con- 
tracts. You keep all you earn. Work full time 
or part time. Your investment? It's so small 
you'll find it hard to believe. What's more, 
we help you every step of the way, just as 
we've helped thousands of other Von 
Sommer Associates to financial indepen- 
lence. ` 


Free Booklet and Record 
mae give you full information 
Get the facts about your 
future in on-location clean- 
ing. See how well Von 
Schrader Machines are built, 

how easy they operate. 
Extra! Special Recorded 
Message from Francis 
von Schrader to you 
included. 
Call Toll Free 1-800-558-2484 
(except in Wisconsin, Alaska, Hawaii) 
ral anytime—day or night 
ou prefer—use coupon 


VON SCHRE 


11109 Place, Racine, Wisco! 
Please send complete information on Von 
Schrader Machines. (No salesman will call.) 


Name. 
(Please PRINT) 
Address. 


i 
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SEND FOR 


GOVT. SURPLUS 
CATALOG 


SAVINGS TO 90% 


INDUSTRIAL • MFG. 
BARGAINS IN MARINE + 
AIRCRAFT * AUTO + 
HARDWARE 
Send 50¢ (or $1 for fast delivery) 


* X AIRBORNE SALES CO, ver. PS78 X 


‘8501 Steller Dr. PO Box 2727. Culver City, CA 90230 H 
x, — Satisfying Customers Worldwide Since 1945 


SOO Rb bb bbb bbb bt 
Sob b bbb bbb bt ab bbe 


New Bigger 2nd Edition 

From nuts, hoops, heaters, filters, tubs, spas, playthings, Buy 
direct from manufactur AVE HUNDREDS $ $ $. 
Incredible source infor ion for yourself, contractors, or 


start your own business. Cati 


alog 
Your Own Complete With Hi 


for a hot tub towelwine 
rack & ladder included! 
SEND 47.95 10 Sonoma 


ia 
Min. Project, P.O. Box 
885, Cotati, CA 94928. 


CHECK IT OUT! 
There are more opportunities, 


products and services offered 
in the ‘‘Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


These 3 BIG DRAFTING 
KITS included... - 


when you frain 
with us for a. 


-. JOB IN 
DRAFTING! 


Maybe you can find a job 
that pays better, but I don't 
think you'll ever find a job 
that pays better AND gives 
action that you 
contribution to 
your community. This home-study 
jesigned to help beginners 
toward $888, se 
draftsmen. It’s easy 
exclusive step-by-step 
instruction. Everything 
shown here is included 
with course. 
RUSH COUPON 
Mail coupon for FREE “DRAFT- FOR FREE KIT! 
ING CAREER KIT", Drafting Apti- á $ 
tude Test, including new 5-way 
Drafting Instrument and 16- 
page book "Careers in 


T SORT AMERICAN SCHOOL OF DRAFTING, Dept. PCOSS 1 
1 4500 Campus Dr., University Plaza, Newport Beach, CA. 

| Rush “DRAFTING CAREER KIT," including B Book, | 
| Aptitude Test & Drafting Instrument-ALLFREE! | 


HE HAS INNER VISION 


Rm Se 


The Ancients called it 
COSMIC CONSCIOUSNESS 


There are no physical limita- 
tions to inner vision . . . the 
psychic faculties of man know 
no barriers of space or time. A 
world of marvelous phenomena 
awaits your command. Within 
the natural — but unused — 
functions of your mind are dor- 
mant powers which can bring 
About a transformation of your 
ife. 

Know the mysterious world 
within you and learn the secrets 
of a full and peaceful life! 

The Rosicrucians (not a reli- 
gion) are an age-old brother- 
hood of learning. For centuries 
they have shown men and 
women how to utilize the full- 
ness of their being. This is an 
age of daring adventure . . . but 
the greatest of all is the ex- 
ploration of self. Determine 
your purpose, function and 
powers as a human being. 
Write for your FREE copy 
of “The Mastery of Life” — 
Today! No obligation. No sales- 
men. A nonprofit organization., 
Address: Scribe Q.A.W. 


The ROSICRUCIANS «usc; 


San Jose, California 95191 U.S.A. 
— ——-— SEND THIS COUPON - — ——4 
Scribe Q.A.W. 
The ROSICRUCIANS (AMORC) 
San Jose, California 95191 U.S.A. 


I 1 
l l 
| Please send me the free book, The Mas- | 
| tery of Life, which explains how I may | 
| learn to use my faculties and powers of | 
| mind. l 
l [ 
I | 
r 1 
1 I 


Name. 

Adde a 

City. State. Zi 
fee en eere 


Unadorned 
power tools 
...they do the 
same job as tools 


costing up to 5 times 


We skipped the chrome to save you money...but 
we did not skip anything on performance. Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 
Our tools are not exactly flashy. We 

are the first to admit it, But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low prices, our tools are full 
scale and offer full performance and 
precision. 

HERE'S HOW WE DO IT. 
tools should sell for 
our tools do the same job... with the same accu- 
racy, ease and speed... and will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 


NOTE: Take advantage of these same low prices 
at our Royersford factory showroom at 4th and 
Spring Sts. (9 to weekdays, 9 to 12 S. 


Brand new @ electric motor 
developing full 1 hay 17 lbs. (Purchased 
parately, $39.85). With any $3 480 


AMT machine here. 
B^ tilt arbor saw , . . crois- 


POWER SAW fits, cins, 


pound angles, dadoes, coves, moldings. Completely 
assembled with ground cast iron table, 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l, 
Ball bearing model. $9.75 add'l. 
Takes 1⁄4 h.p. motor or larger, 
standard blades, attachments. 

Wt. 22 Ibs., f.o.b. factory. 


sold in retail stores would be much higher in price. 
We use no magic, let's be specific: x 
SIMPLICITY... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune, 
DIRECT-FROM-FACTORY SAVINGS... You save a 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 
iomers...and hundreds of orders pour in dally. 
LARGE VOLUME... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 
STANDARD PARTS ...Our designs use standard hard- 
ware items wherever possible. By aviod- 
C ing custom-made parts we pass on tre- 
[7] mendous savings to you. 


FREE OFFER, $ 

cabinet base plans, . . . 3960 
with one piece of 34" plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x 24" top. 

fence, $7.50 add'l. 


BELT SANDER A precision unit, It changes 
from horizontal to vertical in 

seconds. Heavy, sander includes 4” x 36" sand 
belt. Uses 3⁄4 hip. or l motor. V-pulley di 
a i: 

Disc sander accessory, $14.50 

add'l. Mitre gauge, $2.95 add'l, 


18 Ibs., f.o.b. factory. 30050 


s cabinet rip. 


if you are looking for power tools — a, er 
that Perform, like units costing many 3 woop LATHE sin vit, Same ne 
times our low prices, order today and fou be one sion and speed as $41 
step closer to many hours of woodworking satisface units. Sturdy cast iron with tubular s! 


lever action tail stock, 
two-speed pulley, fits 


tion. BU 
any molor. Set ‘of 3 


JOINTER-PLANER ~» +4” x22”, Cast iron high speed turning chis- 


and steel, precision els, $7.80 add'l. 4" 

round adjustable tables. For planning, joints, bevels, face plate, $2.90 add'l. 15 Ibs., f.o.b, factory 9990 
Elts to a” depth. Fence adjustable +. Steel à » 524 
Knives, dual guards, Use any m 12" swin 
tor. Precision ball bearing indus- 
trial model, $15.05 add'l, Wt. 19 
lbs., f.o.b. factory. 


epg pli 


Set of 8 turning chisels $20.90 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4^ model with heavy duty, double 
shielded, lubricated-for-life ball bearings. 3 high speed 


turning chisels, $7.80 add'l. 4" face plate, 
$2.90 add'l. 30 ibs., f.o.b. factory. 55600 


WOOD SHAPER KIT Makes beads, coves, 

moldings, tongue- 
and-groove joints, etc. Accurate cuts at high speeds. 
Sealed greased-for-life ball bearings. 
Less wood. Takes 14 h.p. motor or lar- 
ger, standard cutters. O; tional hold 
own assembly, $4.50 add'l. 9 Ibs., 


o.b. factory $i 
BUY DIRECT 2990 
USE THIS HANDY 
imonni 


TWO GUARANTEES 
10.0AY MONEY BACK GUARANTEE 
Try any of these p 


10.YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera. 
iive for any reason within ten years 
affer purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
Ath & Spring St, Royersford, Pa. 19468 


e ORDER COUPON 
2H LANI MELLE EEUU LUI I IHE LLLI I EL EH LL 1 now 
AMERICAN MACHINE & TOOL CO., Dept. PS08. Royersford, Pa, 19468 
Please send me the units checked. Payment in full enclosed $_________ or 
$5 deposit each item enclosed, balance C.O.D. I must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. $ 
O 8" Power Saw at $39.60 G.E. Motor [7] $34.80 (with other item) 

L] Standard Rip Fence at $6.50 __ L], $33.85 (purchased separately) 

[O Long Cabinet Rip Fence at $7.50 L1 Wood Shaper Kit at $29.90 

[] Ball Bearing Spindle at $9.75 L] Qpt. Hold Down Assembly at $4.50 
O Belt Sander at $39.50 oo Sing 3 Lathe at $24.90 

[] Disc Sander Attachment at $14.50 i2 Swing 4' Lathe at $54.00 

E]. Mitre Gauge for Sander at $2.95 Deluxe Ball. Bearing 4^ Lathe at $66.00 
L1 Jointer Planer at $49.85 L] Face Plate $2.90 l any lathe 


Li Ball Bearing Spindle at $15.05 © Turning Chisels $7.80 f above 
ub ng Spi $ C] Set of 8 Turning Chisels $20.90 


ADDRESS. 


CITY- 
pinnan 


nad 
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ONE-MAN 
BE YOUR OWN POWER COMPANY 
12 Volt Energy For Your Home 


SOLID 


The 
Kickapoo 
Starlor... 


In Kit form from $275.00* 

Or, you can order our two book 
package THE WILDERNESS HOME 
POWERSYSTEM™ And How To Do It, 
a fully illustrated guide with simple 
step by step installation instructions 
along with everything you need to 


The Only 
ONE-MAN 
PORTABLE 


know about a twelve volt system and 
how easy it is to expand—how 


a truly solid piece compatible with wind, water and solar 


Worl of wood-heating alternatives. : i 
i ii Send $10.95 (Calif. Res. $11.61 inc. 
onn eng tax— Canada & foreign, $12.95 U.S.) 


If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 


Send for FREE BOOK! Just mail coupon Pie Hr 
“How To Saw Lumber” booklet and com, 

on the One-Man Sawmill. There is NO ie 
and NO Salesman Will Call on you, Dot 
BELSAW MACHINERY CO. 

Wf] 4406 FIELD BUILDING 


to THE WILDERNESS HOME POWER 
COMPANY, INC., P.O. Box 732 
(45501 Highway 101 N.) Laytonville, 
Ca. 95454. No. C.O.D. 

Credit card hoiders call toll free 
1-800-358-1651 (In Ca. 800-842-1691). 
"Batteries and internal home wire not included. 


In materials, workmanship and 
heating efficiency, it's definitely not 
a cosmetic. We designed the Starlor 
for elegant simplicity, in both 
appearance and operation, because 
we're serious about wood heating. 


Write or call. We'll be delighted 

to send you more information about 

our outstanding wood stoves and furnaces 
and the best way to acquire them. 


TOOL CATALOG 


Woodcrafters tools are 
not generally available 
at local outlets. Our 


KANSAS CITY, MO 64111 new catalog details 3000 

; Box 127-YO pew catalog datai laO 

Pn, aet RAP tl MICA poa ars 
low To Saw p s, 

1 understand there is No (608) 625-4430 accessories for cabinet makers, carvers, 


Obligation and that No Salesman will 


Obligation sculptors, finishers and hobbyists. 


Catalog $1.00 in Coin or Stamps 


W@DCR AFT 


Dept. PS 118 313 Montvale Ave. 
WOBURN, MASS, 01801 


We invite responsible dealer inquiries. 


[c oo 


MOTORIZED HANG GLIDERS. Com- 
plete Powergliders, Kits, Accessories, 


A-1 CHRISTMAS GIFTS AUTOMOTIVE Tools. 4 Equipment 


Nationally | Advertised 


OR Tsonalized twelve | counted "Prices for mnis. Sen Catalog, Photos 33,90. Rotec Engineer: lure 
QMORMYTHMS | Personalized twelve | Stamped Envelope for Current Specials, | ing. nc, Box 124, Duncanville, TX | CRAFT - 141981 Aqualane - Tonawanda 
Send ' nami reis, birthdate "and | Associated Distributors, 401 Augusta | 25116. PY 14150. 
$9.98. Drawer 599-P2710, | S! uu 202 5A HOVERCRAFT E Ou 
Saratoga, CA ‘Aut E EecHmHESN GL Uo factory mol 

NE! 'beque, TE ud Incentive Prom. P. O. Box AERO-CAR Amazing Hovercraft built 21' $17! 26' $. 
Cam niter Sem 6.95 IM32PE. noamyville, "Alberte, Canada | cede Oront Amazing Hoverorate builg Bi, SATS! ab digo: aU 
COD's, stamps) to: Marketing. TOA OLO. engine powered. Carries one man plus, interior, Terms. Free color 
Dept" PS, Box 41032, Cleveland, OH SE Control - Unique Mechani- Luger, Dept, 'AC-T8, 3800 
SELL. Type. Easy Instal lation. - $29.95 "Highway 13, Burnsville, MN 
TRAMPOLINE Kits (Jumbo 6x177, | postpaid. Fits | Automatic Manual | Projects, Box S1iPs, ` Clinton, NJ 37. 
$129.00). rep Literature. Trampo: msmission. De z i 
lings, 1367PS Hwy, 138, Radcliffe, Tempe. 5 “MOVERERAPY Pians. AI Sion Ça moSANOES - KAYAKS 
HYDRAULIC log iniversal Hovercraft, Box TE 
1 AUTOMOBILES and supplies. Catalog $1.00. Hydraulic | 281. Cordova, IL 61242. ature — la 
jack "Packing eneral 1:00. CLARK-CRAFT — 164 Aqualan 
Box 3, Staten Island, NY 10314 6 ASTRONAUTICS UAE Ent s 


YOUR CAR Can Last 200.000 Miles. 


More Information $1.00. Endurance | 3 AUTO TRAILERS & 
Publications, Ciboló, TX 78108. CAMPERS 
Record. BUILD your own camper 
QC! Use Any ‘Insurance "Company! | Trailer — 5th Wheel — Motorhome — inboard 
! V SASEO: i uiae sporisilthers * "ouesboale = 


Free Details! Writ Pickup Cover — Camping Trailer — 
CIATES, Hancock, VT 05748. we $$$ — Kits — Plans — 


CA t ub t SES p e E 
z | Size Patterns. Sen or R- ston Springs. allersailers - motorsal 
Oe FON ame Neremee “Soe, | Kits Equipment Catalog, "Van Conver- aus n canoas > supply 
vue Benn Shee | ten ei 280." Sum ETT | 7 BOATS, INBOARD & ar E xd 
1688C, Columbia. | 50706. OUTBOARD MOTORS logun with Boetbuilders Guide 
he Monti, WHEEL TRAILER PLANS With DERE Yorke Tags t 
I TES Material List. Haul 10.0005 With EVINRUDE 1978 Barg: 
DEN aa P mee ; 
MAKI PLE MOVE! Equipment g ch. Trailers | McCulioci ; Electra Marine, : 
qM, PRorix, Mov Fowortul | Equirment med $10.00 Eoo. rane | Moist ient tynbrook Wy T186. i 
Trucks, Motorcycles, Boats! Free Cata. | 9560 OAT PLANS - FRAME KITS - FULL 
log. Kolin, Box , Bronxville, SIZE PATTERNS! Huge 128-page, cal 
10708. 5 AVIATION lori Sailboats: — Powerboats inboards * 
L———————— Te, | - Outboards - Jets - Cruisers i: 
2 AUTO SUPPLIES & Mounts, Supplica, Corvair. VA Con: | posts - Rupabouts - skib E 


EQUIPMENT 


MOTOR Oil Tester - $5.95 Postpaid. 
Oil Research Associates/Arco Plaza, 
Box 71024, Los Angeles, CA 90071. 


MOTOR Treatment Guarantees in- 
greased, Horsepower, Performance. Box 
$971. Platina CA 


SAVE on gas, get T engine life. 
Leonards, 322 49th St., Newport News, 
VA 23607. 
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versions, Removable Airdrives. Catalog 


$2.00. Banks-Maxwell, Box 3301-G, 
TX 16105. 


Ft Worth, 


^ PROPELLERS for irboats: ‘gyrocop- 
. sleds, aircraft. Hubs. t 
‘es. Informative catalog $1 
Propeller Co., Box 692, Greenville, 
TX 75401. 


Tum 
Pontoons - Sportstshing boats - 8 to 
49’, Easy, proven methods especially 
for’ amateurs include step-by-step pic- 


torial instructions, ^ BOATBUILDING 
SUPPLIES - C-Flex - Airex - Glues - 
Fastenings - Fiberglass - Resin - Hard 


Ware - Rigging - Spars - Sails - Boat 
How To” 


Trailer Plans, - 
$1.00 ($2 
Free ~-boatbuildin 


books. Send 


SP, Bellflower, CA 90706. 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MR. 


$8.00 Air Mail $10.00 
TEXAS DORY BOAT PLAI 
Galveston, tos 77553 


Box 720 


DO-IT-YOURSELF 


T with waste oil, wood or coal. 
l Stove plans $2.50 postpaid. Ely, 
202, Hayesville, OH 44838. 

ILD your own bugging device. 
small, transmission to any FM 
, Plans and parts list $2.00. or 
lete kit for beginners $16.95. 
to: JRC Electronics Corp. Box 
B, Glen Ellyn, IL 60137. 

Loveseat, Chalr Plans, Write: 
‘orporation, P.O, Box 98068, 


JAKE thousands by selling your own 
. A Broker shows you how. Mail 
5 to "Book," Real Estate Consul- 
P.O. Box 3727, Lawrence, KS 


VEABLE 4’ ROBOT, remote con- 
led, Plans $4.95. Dan Santich, Rt. 
ox 11, Pinnacle, NC 27: 


EPAIR COLOR TV's, Anyone Can, 
. Write: Publications, Box 517W, 
CA 92621. 

NISS MUSICAL MOVEMENTS casily 
led in your Own creation, $6.95. 
log $1.00. Refundable with order. 
Id of Music Boxes, Dept. C, Avon, 
(OT cee iM fs) a iy 
|CTROPLATING, Complete Text- 
. All Metals, Electroplate Metal- 
jonmetallic Items. $7.00, ls 
. Tropic, Box 95P, Palm Bay, 


OJECTION TV . .. Convert your 
to project 7 Foot’ picture . . 

Its equal to $2,500 projector ... 
| cost Less than $20.00. PLANS & 


S $16.00. Illustrated information 
.. Macrocomh, Washington Cross- 
PA 18977. 


you build with 
0. Solar Concepts, 
218, Santa Ana, CA 92703. 


sheets go 
tay on. Easy retrofit: Plans. 
|, 14111 Blue Smoke, San 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for November issue (on Sale October 24) 
is September 8. Send orders to Classified Adv. Dept., Popu- 
lar Science, 380 Madison Avenue, New York, NY 10017 


SCIENTIFIC SYSTEMS INC., 
[Now at last offers in kit or completed form 
[such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, 
land high powered lasers, 


pan E UE SYSTEMS INC. 
lox imherst Prof. Bidg., Amherst, 
NH, 03031 : 


sand — siit — sludge — 
rust — scale — algae — ete. 

WATER FILTER 
polypropolene replacement cartridge NSF| 
Epproved — complies. with FDA. reg. 
Tong lite 


fido M20, FILTER Co. 
35" "8 innespolis. MN SS417 


Alternative Sources 
of Energy magazine 
Projects, plans, 
energy information using solar, 
wind, water, methane, and more. 
Subscribe now! $10 for 6 issues/yr 
Write for free brochure. 
ASE, Dept. P 
Rt. 2, Milaca, MN 56353 


DOD BURNING STOVE OWNERS 
ND Chimney Creosote Buildup, Plans 
0; CLP. Plans, Box 326, Babylon, 


P.O. 73630, Metairie, LA 70033. 


TOMATIC SUBMERSIBLE SUMP 
1/3 HP, 115 VAC Motor and 
ral Control’ carry One Year Lim- 
‘Warranty, 3300 GPH capacity at 5 
head, Assembled or Kit form (10 
ies ‘assembly) Send for free 
hure, Sumpit Pump: $55.50 PPD 
inental USA Sumpit Pump Kit: 
50 PPD. Cont. USA. Ohio residents 
4% Sales Tax. ACPCO, 1295 
jiton Ave., Lorain, OH 44052. 


LEPHONES Unlimited, Equipment, 

lies, Catalog 50c, Box 1147A, San 

o. CA 92112. 

EE ENERGY! Make HYDROGEN 

Convert your home, automobile! 

ls and instructions. $10.00 RDA, 

873, Concord, NC 28025. 

jALBOX - Build for under $5.00. 
; Plans $2.00. 

Scotstown, Que- 


E, Box 18, Hopedale, MA 01747. 


WHAT? ME 
MAKE SAUSAGE 
WHY NOT? 


lated 227 page booi writen bY 
IN Za an Xr med page book written by 
n er for home use, over 100 recipes. 

Iy, has book price equipment, cures 

ept 12 1067 


et. U^ We RC "2 ‘cot 


jee Mills, Kraut Cutters, Oil Lamps, Oak 

is, Churns, Copper Kettles, Wash Pots, 

Stoves, Harnesses, Windmills, Plows, 

+ Cider Presses, Canning Supplies, 

iare, & much more! All New Goods. 
page Illustrated Catalogue $3.00, 
BERLAND GENERAL STORE: 
|.PO Rt. 3 Crossville, TN 38555; 


3e— LASERS UNLIMITED 
* CONSTRUCTION PLANS — with 
parts sources 
40 Watt CW COs Laser ........ 
100 KW Nitrogen UV Laser 
Helium Neon Gas Laser ..... 
Solid State Laser Rifle .......- 
Solia State Laser Pistol 777. 
Dye Laser . 
Pocket Laser > 
* COMPLETE ITEMIZED iSt of all 
laser companies with addresses, phone 
numbers and available specifications 
sheets... Saien 
* LIST OF BOOKS; REFERENCE BATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available .......$4.00 


LASERS UNLIMITED 
BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


INVERTERS 


Invert 12 volts DC into 115 VAC 60 cycle! 
10 Kilowatts & more possible! Run refriger- 
ators, furnaces, anyt 

erter techni 
work, who makes them, where to get free 
plansi. With diagrams, photo's, and addresses! 
$5.00 includes 1st class post. SEND TODAY! 


Alternator Secrets 
Get 3 to 10 Kw at 110 volts from auto alter- 
nator! Build portable power plant. Charge 
Vache, weld rn poser ton, kin ate 
Get 110 vot AC for transformer devices (oot 
moto! Secrets for windmill wel Bald eus 
tore ropdstonl Morel Hesly usted 
Jan packad manui, Sunt iet cos! user 
teed! ORDER TODAY! only $4.00 


Run THREE-PHR/E Motors 
on SINGLE-PHASE! <= 


PN 
& 


8888888 


appease 


"Manual 


No motor rewinding! 
includes three-phase and motor 
Theory & capacitor values! New 

listratd edition! Only $3.00 Guaranteed 


TECHNICAL SECRETS: Build wood stoves, 
Savonius rotor windmill, books on wind & 
water power, solar, blacksmithing, motors, 
lathes, locks and much morel WRITE: 
LINDSAY, BOX 12-SA, BRADLEY IL 60915 


DRAIN » IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof ball- 
bearingpump.Stainiess 
shaft. 1 HP 1200GPH 60" hig! 

lor 3000 GPH 25'well. 5200 GPH max.1%" in. 
"out. Belt or direct drive.Use % HP or larger. 
Moneyback guarantee P'pd cash with order $19.95| 


LABAWCO Box 35.BelleMei 


Enjoy free heat & power. Send for 
‘energy Encyclopedia. Compl 
of Mfg., cost, speciticat 
alternate sources of energy - Pius 

of Plans available for do-it- 
Yourseifers. E 00 

ice 

14A Hughey St, Nashu 


SAVE! BUILD YOUR OWN 
ita. POWER TOOLS 


$50, ITAL PARTS KITS AT 
[O FACTORY DISCOUNT PRICES 
$500 6 [8-in. BANDSAW 

12-in. BANDSAW 
10-in. TILT/ARBOR SAW 
9-in. TILT/TABLE SAW 
SPINDLE SHAPER 

€ COMB. DRILL PRESS LATHE 

© 6-in. BELT SANDER S 


FULL-SIZE 
[PATTERNS 


KITS FROM $31.99 TO $115.99 
Featured in Popular Science, Mechanix illus- 
trated. Sold for 32 years. 74,000 in use. Satis- 
faction guaranteed. Send $3.00 each for plans 
(st cl. postage prepaid) tools wanted, 
Catalog included. Or, send 50¢ for Catalog! 
GILLIOM MFG., INC. 
Dept. PS-10, St. Charles, Mo. 63301 


12 HOME CRAFTSMAN 


WOOD - Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument’ kits. Tools i 
prices. — Hard-to-find 
page catalog 50c, 
BX-108, 2729 Mary, 
60608. 

CLOCK MOVEMENTS and Accessories 
Catalog $1.00 (refundable). Elcraft, 
EOB, 1521-CF, Huntington Beach, CA 


Dept. 
Chicago. 1t 


CATALOG FULL-SIZE FURNITURE 


PLANS - $1.00. Refunded with first 
order. Traditional, Early American, over 
150! Furniture Designs, 1425 Sherman, 
e CS-78, Evanston, IL 60201. 

i00 CATALOGS listed and d 
seribed, Sources Tor everything imagi 
able. $3.00. MASTERLOG, Box 24413E. 
Oakland, CA 94623. 


“GETTING Started in Stained Gl: 
500. Whittemore, Hox 2065X, Hanover, 
[CUL urinis miele andis 

CLOCK MOVEMENTS. General Time 
GT-360 transistorized battery operated, 
Includes hour, minute, second hands 
and mounting hardware, $9.75 post- 
paid. 2 for $18.00. Perfabco, Dept-S, 
Box 40686, Tucson. AZ 85717. 

MAKE smoking pipes. Information: 
Pimo, SO8, Box 59211, Chicago, IL 
60659. 

CATALOG 


Toy Plans - Full Size - 


VENEERING 
CATALOG I 


I 
EE eU Cee j 


simply, instantly. "Catalog 
‘contact cement method I 
lend" for free cat- 
| PO2KS0 l 
Louisville, Ky, 40204! 


12A FOR THE HOME 


FIRE Will Not RAVAGE Your HOME 
roven system that 
$2.00 to: 
Rockford, MI 


with a tested and 
extinguishes fire, Details 
Dept. PS 10, Box 585, 
49341, — 

AMAZING woo ie 
forced air . heats entire home - 2 
models from $249.00 - Write Box 3, 
Rockton, IL 6107: 


WATERBEDS 


King, Queen, Double, Single 
Major Manufacturer - 5 yr. Guarantee 
$39 plus $4 Shipping and Handling 
Check or Money Order to: 
STREEP ASSOCIATES 
1300 Paddock Way 
Cherry Hill, NJ 08034 
N.J. residents add $1.95 sales tax 


13 TOOLS & 
MACHINERY 


STAINLESS STEEL screws, nuts, 
washers. Sizes #0 to 2" Diameter. 
Free, 10 page, Illustrated Price List. 
Fastening, Products, Box #151B, Chel- 
tenham, PA 19012. 


METALWORKING $1.00. Woodwork- 
jng $1.00. Shop Supplies $1.00. Camp. 
el 


i424 Barclay, Springfeld, OH 


4” METAL Cutting Lathe $62.90. 
Taig, , 15048 Proctor, Industry, CA 


~ BANDSAW BLADES, Any Size, Free 
Catalog, Bandsaws, B921hy49, Sonora, 


AVE HUNDI S OF DOLLARS: 
ON YOUR TOOL PURCHASES UP TO 
‘55% OFF OUR LIST, ALL TYPES, TOP 
QUALITY, SEND $3.00 for confidential 
distributors price catalog (Refundable 
1st order) to: G.M.A. Inc., Dept. 14 
1012714 West Hillsborough, Tampe 
33603. 7 
SMALL FOUNDRY Furnace, Supplies. 
Free Literature, Pyramid ' Products, 
Dept. M. 3736 South 7th Avenue, 
AZ 85041, 
CUSTOM WELDED 
BAND SAW BLADES 


Welded to length. Metal 
cutting 7¢ per inch. 
; Wood cutting 6g per 


! inch. 36" - V4" - i12". 
į Postage/handling chg. 
70¢. 
DUER Tools 
5448 Edina Ind. Blvd. 


ipli, MN 55435. 
14 ENGINES & MOTORS 


MOTOR HOLDER 


ends mounted" motors 
S16 to 6-11/16 diame: 


OCTOBER 1978 


221 


15A ENERGY SAVING 


INSULATION Fraud. Protect yo 
self! Free Information, DM Publica- 
Hons, Dept D. Thetlord Ctr, VT 


FREE HOT WATER. Use REFRIG- 
ERATOR as HEAT PUMP. Conversion 
plans . . . $5.00. University Engineers, 
12488 University Station, Gainesville, 
FL 32604. 


No charcoal or Fluid Needed. 
Brochure. Taylor, 3194 Falcon Street. 
Pomona, CA 91767. 


UNDERGROUND HOMES 1978 - The 
energy efficient low maintenance 
homes of the future. Our booklet 
contains advantages and disadvantages, 
helpful building tips and six different 
home plans. Send $5.00 “refundable on 
blueprints"' to: Underground Homes, 


P.O. Box 1346-S, Portsmouth, OH 
45662. 
Solar Heating "Furnace 
Plans $7.50. Ingenuics, 


le, Uniontown, OH 44685. 


SAVE 15% on heating/cooling, Au- 
tomatic Temperature Setback installs 
without tools, 110V. UL listed. $17.95. 
Bright Idea, 2618 W. Overhill, Peoria, 
IL 61614. 


COOLI Save up to 30% on your 
cooling bib Plans, $5.00. Kit $38.00. 
Bumgardner Enterprises, Box 2254. 
Macon. GA 31203. 


SAVE 

Thousands of Dollars on your fuel 

and electric bill with our energy 

saving methods. Over 50 ways to 
save. Mail $2 for the 
Energy Savers Book- 
let to: 

() ENERGY SAVERS 


344 West 37th Street 
New York, NY 10018 


15B ALTERNATE ENERGY 


UNIQUE SOLAR cigarette lighter-fire 
starter-signal mirror. Pocket size para- 
bolic, Millions of lights. $3.00 post- 
paid, Energy Unlimited, 7016-A Creyts 
Rd., Dimondale, MI 48821. 


SOLAR Energy! For 
Details. Box 5367-PS, 
78763, 


HYDROGEN - Make your own fuel. 
Electrolyzer Construction Plans, $10.0 
L, Spicer, Lineville, IA 50147. 


LEARN ABOUT DRAWFORMING 
LEARN how it's used to make blades 
for vertical and horizontal axis wind- 
ills. Also offered is info on Darrieus 
'eggbeater" windmills, making par- 
abolic cylindrical solar collectors, elec- 
tropolishing, alternator, rotor turn on 
and more, Send $10 to: KTV, 
ilvie, MN 56358, 


TRUE or False? 50 mpg carburetors, 
Box 206-8, Berea, KY 40403. 


SOLAR COMPONENTS CATALOG - 60 

Collectors, Pumps, Tanks, Con- 

trols, Complete Systems. $3.00. Solar, 
Box 195, Deer Park, NY 11729. 


HYDROGEN FOR FUN. No Electricity 
or Expensive Chemicals. Send $2.00. 
H2Plans-PS, 423 Oakwood Avenue, E. 
Aurora, NY 14052. 


WATER Storage Tanks - Life Time 
Fiberglass - 100 Gallon to 6000 Gallon 
Capacity. Write: Box 3, Rockton, IL 
61072. 

THREE Solar Home Plans. Exciting 
new Wood energy system, stores heat. 
Illustrated Portfolio $2.00. Solar Re- 
sources, 2 Winfield, Colorado Springs, 
CO 80906. 


SOLAR COMPONENTSIII Fast service. 


You? 
Austin, 


Free 
TX 


Catalog $1.00. Western Solar, Box 
17424-PB, Denver, CO 80217. 
SOLAR WINDOW SHADE: Make or 


Reflect heat through East, South and 
West Windows. Works like ordinary 
window shade. Fits standard 38 inch 
window frames. Instructions. Brackets. 


and pulls included. Quality Materials 
$19.95 plus $2.00 postage, Sunwise 
Products, MacBrud Coi LO. Box 


431104, Miami, FL 33143. 
PROVEN Solar Components - Com- 


plimentary Catalog - Sunsource of 
Arizona, Box 27308, Phoenix, AZ 
85061 

FIREPLACE Stove, Clean burning. 
Simple installation. Energy, 15 Her- 
man, Simsbury, CT 0607 


First time ever all significant books on. 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. Refundable. ENERGY 
BOOKSTORES, Dept. PS-18, 4525 
Comber Ave., Encino, CA 91316. 


222 | POPULAR SCIENCE 


FREE HEAT from WASTE OIL 
- Any kind of dirty oi 


gc from diesel fuel to gear 
lube. Install easily in 
your existing stove or 
furnace. Smokeless, 
odorless, and snot-free. 

Info $1.00 to 
Little rape Waste Oil 


150,000 BTU Burner, Dept P, | fs 
$175.00 Ppd. Fort Benton, MT 5944; 


ASER HEATING" 


ascinating report on aspects of laser 
heating. Exploring the possibilities of 
unlimited laser energy being our 
power source of the future. Includes 
laser heating diagrams. Send $4.95 


to  EZA, P.O. Box 662 
Staten Island, NY 10314. 


CONSTRUCTION 
PLANS, BLUEPRINTS 


PLANS. Nationally advertised plans 
now available thro Pond Brook 
a e “Cauoes,  Pummwr Lope 
Wood—working, Hobbies and more. 
Send $2.00 catalogue to: Pond 
Brook Products, Inc., Box 301, Franklin 
Lakes, NJ 07417. 


17 BURGLAR/FIRE ALARMS 


QUALITY Burglar-fre alarm Equip- 
ment At DISCOUNT Prices! FREE 
Catalog! Steffens Alarm Supply, Box 
624G. Cranford, NJ 07016. 


PROFESSIONAL ALARM EQUIPMENT 


16 


at Below-Wholesale Prices. Catalog 
$1.00 (Refundable). Capco. Drawer 
5980K10, Inclines, NV 89450. 


COMPLETE SELECTION of Burglar, 
Fire Alarm Systems and Parts, Catalog 
$1.00, Emel Electronics, Box 146-EF, 
Sheffield, MA 01257. 


18 CAMERAS & PHOTO 
SAVE $33. Exciting 80 pago catalog. 


Super 8, 18mm, 3! Superior 
Bulk pilin, 4d2Ps ‘North Wells, Chicago 


19 MOTION PICTURES 


SUPER a3 Videocassettes and 16mm 
full length features and digest films in 
color and black/white, Rock movies. 
dusk: Dean Sherlock Holmes, 
kart, Selznick, ‘hundreds of titi 
lustrated catalog: Niles, Box 
PS, South Bend, 46634. 


VIDEOCASSETTE - SUPER 
ENTERTAINMENTI Free Cataloj 
fy format. Cinema Eight, 

Chester, CT 06412. (203) 826-9513. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 
INDIAN RELIC list 25c. Arrowheads 


$5.00 doz, Folsom $10.00 each. C. 
Secrist, Deerfield. MO 64741. 


ANTIQUE BUYING GUIDE 


This outstanding 416 page vol- 
ume will make you an instant 
authority on antiques. Tells you 
at what price to buy and sell thou- 
sands of antiques. Contains over 
1500 illustrations - 32 pages in 
full color. So 


ore you throw 
away your old "junk" or hold a 
garage sale, be sure to check 
this antique guide. You may have 
a fortune in hidden treasures! 
Send just $4.98 for your copy. 


Act now! 
Regal Enterprises, 
10835 SE Powell Blvd #35, 
Portland, OR 97266 
25 FORMULAS, PLANS 
ETC. 
5000 MONEYMAKING Formulas - 
Catalog/Manufacturing Secrets $1.00 


(Refundable): GWA6, Box 193, 
Brookfield, WI 53005. 


27 PLASTICS 


CASTOLITE 
ens like glass Cryst 
clear, colors. Embedding, coating post 
bilities unlimited, for industry, labor 
tories, craft work and gifts, Reprodu 
your ‘designs with a variety of mo 
materials, Profitable, Illustrated Manu 
Catalog ^ $1.00. _ Castolite, — De] 
78L/PS, Box 391, Woodstock, 
60098. 


31 NURSERY SUPPLIES 


GROW Ginseng, Very Profitab 
Have seeds, roots, Goldseal, Full Info 
mation. G. Collins Viola, IA 52350. 


32 REAL ESTATE 


"CANADIAN Country 
Our 63rd year. Catalogue - 6 
$2.00. Tax Sale Service, Suite 404-P 
85 Bloor Street East, Toronto, Ontari 
Canada M4W 155. 


NEW MEXICO recreational land — 
acros, $20, month. roade, power. d 
down, Write Tierra Verde, Dept P 
8015' Mountain Road Place N.E., Alb 
querque, NM 87110. 

OWN CANADIAN LAND FROM $47.1 
AN ACRE. Proj 
Low payments. Cottage: 
ing, investment, Free Catalogue. Can 


Estate Land, Dept. 226, 2i 
Lawrence Ave. W.. Toronto, Cana’ 
M5M 3A8. (416) 789-4536. 

. FREE .. . CATALOG! Ov 


2,50 p Values. Cc 
UNITED FARM AGENC 
47th, Kansas City, MO 64112. 


ANY Formula, $10.00. Catalog - 
Manufacturing Treatise $1.00, Belfort, 
Box 568. Chicago 60690. 


26 SCIENCE & 
CHEMISTRY 


CHEMICALS, Glassware, Kits. Catalog 
50c, K/N Chemical Co. Box 748, San 


Priced-Apparatus, 
Discounts Catalogue-$1.00. 
Manitowoc, Wi 


.., ECONOMICALLY 


Chemicals, 
Hagenow Laboratories, 
54220. 


NEGATIVE ION GENERATORS. (F: 
cinating Details -_ $1.00). Golden 
Enterprises, Box 1282-PS, 'Glendale, 
AZ 85311. 


CHEMICALS, ^ apparatus, — project 
books, wide selection. Catalog $1.00. 
Send to: Pioneer Industries, 14a Hugh- 
ey Street, Nashua, NH 0306 


LABORATORY Supplies - Discounted 
Prices! Catalog - Starr Scientific, 
816 Madison street, Manitowoc, wi 


**LASER & SCIENCE PLANS 


"® LASER SHOW-$19.00 


Catalog 00, 
$Royalties Paids, 
. Box 1015, Clare- 


mont, CA 91711. 


half price. 


Three terrific classic comedies| 
starring Laurel and Hardy, W.C. 
Fields or Buster Keaton on sale now. 
Outstanding values. Uproarious fun. 
Send $1.00 for information and| 
sixty-eight page Film Catalog listing| 
comedies, westerns, dramas, horroi 
land others. (Or send $1.00 for Video| 

atalog with more than 140 titles.) 

Write: Blackhawk Films, 

Dept.4561 Davenport, lowa 52808, 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals. List 50c. 
Vernon, Box 387PS, Baldwin, NY 


22A WOODCARVING 


BARRANT'S ZOOLOGICAL SPECI 
MENS, 4386 Walnut Street, West Palm 


Beach, FL 33406. Shark Jaws - 3”-4" 

2.51.20; 87-8" — $3.25; 10" - $8.00. 
'wfish Bills 20" - $15.00. 
UNIVERSE not expanding. No black 


Engineering is of electro- 
magnetic universe reveals solar system 
is "rotating 4-D  hypersphere, $12. 
ALBRIGHT JOURNAL, Box 0, Saugus, 
CA 91350. 


GRAVITATIONAL Wave Generators! 
Control Space and Time. "Unlimited 
Potential Theoretical data and plans 
$10.00. RDA, Box 873, Concord, NC 


AMAZING ELECTRONIC 
“ex PRODUCTS 29 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
E, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR? 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA -$ 

TUNWAND-TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC. 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI. 

CES, HUNDREDS MORE « ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. 
MICE INFORMATION unlimited. 
CATALOGST 


etes sono mero BHO, IX oson 


LIKE TO CARVE? Exciting CHAIN- 
SAW Carving Book - Color Photos - 
Create Erotic Carvings - Illustrated 
Instructions - $7.95. Westho Publishing 


Corp. P.O. Box 1246, Mt. Vernon, WA | LASER OR PHASER PISTOL — Complete 
$8215. - Plans for Build- 
SUND LASER 

HOBBI CARVE” guichi. easi. Creata an —$200, INVIS- 
abjects, gunstocks, IBLE FORCE 

ste. No skill needed. Great FIELD — $2.00, 


fun. Easy profit. Just trace 
any pattern. Write for info 
PLUS "How To" booklet 50°. 


n KURT MFG. CO. 


| Weodeariag Machaan 
| 1720 FS Maral St W.E 
Noi. MI $5413 


MOON MAN ROBOT — $2.00, FLYING SAUC- 
ERS & “UFOs” — $325. lon Aeronautical 
Lift System — $5.75. High Power CO2 Laser 
$5.75. Catalogue of Super Science Proj- 
ects — 75¢. 

WANTED: SCIENTIFIC PLANS! 

JACK FORD SCIENCE PROJECTS 

P. O. Drawer 948A, Duluth, GA 30136 


GOVERNMENT LANDS - from $7. 


plus natio 

‘Surplus Lane 

Box 19107-FJ, Washington, DC 2003€ 

FREE! Dig. Pall-Holiday „Cataig 
Over 5,400 Country properties 

Seribed Pictured Land, Parme, Hori 

Businesses, Recreation, — Retiremer 


Selected best thruout the U.S.| Ov 
700 offices, 43 states All Across Ame 
ica! Yours FREE from the Worlc 
Largest! STROUT REALTY, INC. 
Dearborn, Dept. 5810, ‘Chicaj 
60603, 


in 12 States). 
Estate Agency, Inc. 
589-PS, Little Rock, AR 72203 - 80 
238-7516. 


HOW TO SAVE THOUSANDS on yo 
mortgage loan, Special Report sho' 
imple ways to slash your inte 

Only $2. Moneyback guara 


., HOMEOWNERS MONEYLETTE 
Dept, PS-1, Rt. 3, 
ville, IN 46176. 

33 SPORTING GOODS, , 


FISHING TACKLE, ETC. 


Box 127, Shelb 


SWISS ARMY TYPE KNIFE 
All purpose wonder knife. Red 
handle, Sturdy survival knife 
with 12 Stainioss Stoel 
Blades. per 
fect fr ish- 
ng, camping, 
work and pay | 


"ro 


hw F 


Westbury Sales P.O. Box 434, 373 Maple Avo. 
Westbury, N.Y. 11590. Dept. E-10-PS} 


34 CAMPING 


EQUIPMENT & TENTS 


CAMPING Equipment, 1000 Qual 
Items, Discount Prices. Campmor, 
AOTP, Bogota, NJ 07603. 


35 AQUARIUM SUPPLIES 
Live Sea Horses adusfi 


Includes 6 adults and up o 30 ponis from preg- 
Pant male, marine at fod, wea horse trs, ica 
Ei el lg Sod. ve ail ve pat 


BEGINNERS RIT: 4 adults andupto 30 ponies 
Taom pepan pale, Mi bol ml plan ani $ 
peletier 
LARGE, 


ementi with 10 adults ad topics 
petalis HERE i 
"ain prped T Air Man Dr Guaranteed. 
Se rei, Dog P, Dox DN, Coral ale, Fi- 


39 EARTHWORMS, 
CRICKETS,FROGS 


FREE Literature — We Teach 
To Raise, Sell Fishworms, Crick| 
12-inch African Worms. Carter Fé 
12. Plains. GÀ 31780. 


EARN Money raising 
Backyard, garage, basement. 
structions, startling market facts! 
haven-121. Cedar Hill, TX 75104. 


40 HUNTING & FISHING 
INFORMATION 


‘QUAIL And Equipment Catalog. Also 
Booklet “How To Produce And Sell 
Quail Year Around." Send 25c to: GQF 
Mig, P. O. Box 1952-K, Savannah, GA 


42 


FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War 
surplus „optical bargains. | Lenses, 
Prisms, Telescopes, Binoculars, etc. 


Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


43 GOV'T. SURPLUS 


GOVERNMENT Surplus, Buy in Your 
Area. How, Where, Send $2.00. SUR- 
PLUS, — 30177-PS_ HEADQUARTERS 
BUILDING, Washington, DC 20014. 


"GOVERNMENT SURPLUS  Directo- 


ry." Buy 250,000 items (including 
jeeps) . . . low as 2c on dollar! Most 
complete information available - $2.00. 
SURPLUS DISPOSAL, Box 19107 


WASHINGTON, DC 20036 


page illustrated Se 
$i od. Fuvel, 3037 North Clark, Dept, 
M10, Chi IL 60657. 


JEEPS . $59.301 - CARS - $33.80] 
200,000 ITEMS - GOVERNMENT 
PLUS - MOST COMPREHENSIVE 
DIRECTORY AVAILABLE tells how, 
where to buy - YOUR AREA - $2.00 - 


FREE BOOKLIST! BOOKS ON COOK- 
ING, TENNIS, OCCULT. GAMBLING. 
HORSES AND MUCH MORE. FOR MORE 
INFORMATION WRITE: YOUNG'S DIS. 


; ROAD, PS-10-71 

OCK and Watch Repairing Books, 
Tools, Materials. Free Calalog, North 
American, Box 77BXA, Fox River Grove, 
IL 60021. 


UNUSUAL BOOKS. Silencers. Lock- 


ST. PAUL, MN 


mithing, Crime, Police Manuals, Survi- 
Self-detense, much more! Uniaue 
catalog $1.00. "Unusual Books, Box 


264. Mason, MI 48854. 
49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
alog. 1800 Funmakers, Jokes. Tricks, 
Science. Sports, Hobbies, Jewelry, Bar- 
gains. Johnson-Smith, C-2, Mt. Clem- 
ens. MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL 
rect to You. Giant 
(refundable), Hank Lee's ‘Magic Facto- 
ry, Dept, PS10, 24 Lincoln Street, 
Be MA 02111. 


NEWI Largest, magic catalog ever 6 
free tricks, book of 50 tricks, $1.00. 
Marshall Brodien, P.O, 1118, 
Palatine, IL 60061. 


51 COINS & CURRENCY 
HONG KONG Dollar only 10c Uncir- 


Magic Factory Di- 
Catalog — $1.00. 


Box 


UNITED STATES — 10 Different 
Flag stamps 15c. Approvals. Blachman, 
Box 147D, Homecrest, Brooklyn, NY 
11229. 

U.S. BARGAIN: 50 different 25c 
h beautiful world-wide approva 
p Center, Kennebunk, ME 040. 

MONEY! Money! Makes the world 
around! 5 beautiful Bank Notes only 
10c from Japan. Bulgaria, Hong 
Kong. etc. With exciting bank note 
selections on approval which you may 


purchase or return. Send 10c today. 
Start enjoying this fascinating hobby. 
estown Stamp, Dept. B108PS, 


estown, NY 14701 


FREE duplicate exchange—2c ap- 
provals. Belden, Box 4175, Dearborn, 
MI 48126. 


STEEL STAMPS -  Multi-colored 
paintings printed on USS Steel foil, 
Mint set from Bhutan 25c. Topical 
approvals, Hubener, Box 4112 - PS5, 
Long Island City, 'NY 11104. 


50 DIFFERENT Old U.S. between 
1861 and 1939 . $1.00. Ed Roush, 
423 Shepard, Mansfield, OH 4490 


50 DIFFERENT Old U.S, Revenue 
Stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, OH 44907. 


WORLDWIDE COLLECTIONS! 60% 
DISCOUNT! 15 Beautiful sets $2.00 
($5. value). Guaranteed! Luna, Box 
2455. Los Angeles, CA 9005: 

110 DIFFERENT, Space, Etc. Only 
10c Approvals. Jey-Lyn, Dept 178-J. 


Chittenango, NY 13037. 
$1.00 PACKETS Containing 50 Di 


MONEYBACK GUARANTEE - Govern. | culated cupronickel dollar. Limit one. | ferent Stamps. CHOICES: Bicente 
ment Information Services. Depart. | Adults only, Plus price lists. Littleton, | niais. Nudes, Belgium pictorials. Bi 
ment A-10, Box 99249. San Fran- | Coin Co. Dept. KH-2, Litüeton, NH commemorati ‘Colombia ai 
cisco, CA '94109 (433 California). | 03561. mails, Equatoi juinea, Grenade, 

Hungary al ordigland. Japan, Ju 


JEEPS - Tools 


BOATS - Electronics 
425.000 Closeou 


Foremost, GUARANTEED, Directo: 
$2.00 ("Federalands Buyer's Guide 
2.00), GSURPLUS, Box 2009-PSJ, 
yracuse, NY 13221. 


GOVERNMENT SURPLUS - UPDATED 
EDITION . NOT A GOVERNMENT 
REPRINT LIKE OTHERS - THIS IS THE 
PROFESSIONAL'S GUIDE TO BUYING 
SURPLUS . $2.00 - MGR Associates. 
Box 1417, Dept PB, San Luis Obispo, 
SA 93400. 

GOVERNMENT Surplu 
ixi's, Mopeds, Missile Bas 
Type ' Helicopters, Vans, 
Recreational Land, 
Much More! Complete In- 

2.00, Schwob, 4479 
Bridge #605, Dayton, OH 


Presidential 
Cameras, 


Yachts, 
Destroyers, 
ormation 
Bascule 
15440. 


Fatigues 
— Knives 
t Catalog $1.00 
Dixie Military Surplus, 
3149-PS, Nashville, TN 37207. 


15 BODY-BUILDING, 
SELF-DEFENSE COURSES 


IGGER, More Powerful Muscles - 
raster! Most famous Muscle-Course in 
America! Free Booklet, Universal-A, 
Box 6694, Detroit, MI 48240. 


POWERFUL Body Fast! Guaranteed! 
ree Information.’ American Power- 


(re- 
Box 


ouse, Box 667T, Minneapolis, MN 

55440. 

16 PROFITABLE 
OCCUPATIONS 


FREE catalog, Repair air condition- 
ng, refrigeration. Tools, supplies, full 
structions. Doolin, 2016 Canton. Dal- 
is, TX 75201. 


52 STAMP COLLECTING 


IFTY Free stamps. Approvals. J&D 
Stamps, 396 Avery’ Street, ‘South 
dsor, CT 06074. 


~ FREE Worldwide packet, Penny aj 
provals, 


Froelich, Box 412-B, Morton 
Geox A re 
Wow! 110 AU Different | Germany 
10c, Commemoratives, Airmails, Higi 
Values. Big Catalog, bargain lists. Also 
fine stamps from our approval service, 
Which you may return without pur- 
chases and cancel service at any time. 


town Stamp. Dept, A108-PS, 
own, NY 14701. 

‘STAMPS Freel New Issues—New 

Countries - Triangles - Rockets - 


Olympics - Scouts - Birds - Flowers - 
Animals - Old Canadian - U.S, Stamps. 
Complete Illustrated | Canadian | Stamp 
Catalog. Send 10c for mailing, Gray 
Stamp Co. Toronto, Ontario, Canada 
M4W 2M2 


U.S. - THE 1948 N.Y. Jubilee 
Airmail Issue (Scott #C38) in Beau- 
titul Mint Condition is yours for only 


5c (face value) with U.S.. U.N, and 
foren approvals. Colonie, Box One, 
Guilderland, NY 12084. 


SOUVENIR Sheet Free With Approv- 
als. Lee Hoover, Box 3594, Portland, 
OR 9120! 

GERMANY - $2.10 Value. 
Germany, U.S.. Canada Only, Stamp- 
haus, Box 533, Salisbury, MA 01950. 

$5.00 VALUE, 100 different United 
States Commemoratives $1.00: Bryson, 
612P White, Toledo, OH 4360: 

AN Unusual U.S. Approval service, 
Sherman, Box 15355P. Philadelphia, 
PA 19111. 


FREE Literature — Make Big Money 
g Fishworms and Crickets. Carter 
lo, Plains, GA 31780. 


50 SPORTS PICTORIALS 35c, Ap- 
provals. Arbour, 3727S Downeydale, 
Randalistown, MD 21133. 


goslavia commemoratives, 
rer Mezico, Netherlands pictorials, Par- 
aguay pictorials, Portugal commemo- 
ratives, Portuguese Colonies, Rwanda, 
Spain pictorials, Switzerland, Thailand, 
Yemen, CATALOG: 15c. Uliery, 1016 
Meridian, Mishawaka, IN 46544. 

107 DIFFERENT Including Triangles 
= 10c. Approvals. Jayto Company, 
Syracuse, NY 13057. 

TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c. Mystic, Dept. 
PS2, Camden, NY 13316. 


54 RADIO, TELEVISION 


SHOW Your 8MM Films on TV. 
Details $1.00 (creditable). Empire 
Video, Box 307, Jackson Heights, NY 


GOVERNMENT surplus electronics, 
gadgeteers | illustrat catalog 25c. 
Meshna, Nahant, MA 01908. 

36c TUBES. Radio & TV! Free Color 
Catalog. Cornell 4217S University, 

Diego, CA 92105. 


FREE Educational Electronics Cata- 


57 MUSICAL INSTRUMENTS 


FREE Music Book Catalog - Guitar - 
Piano - Organ - Sheets. PCM, Dept. 
Box 42069, San Francisco, CA 


Catal 
repairers of stringed 
Imported woods, parts, 
kit 

cell 
for 


acces. 
Fine German-made’ violins, 


los, Send 


catalog. 


basses and bows. 
Credit certificate 


25c 
Worth $1.25 enclosed with catalog. 


International Violin Company, 
FG, 4026 W. Belvedere Ave.. 
more, MD 21215. 


Name 


Brand 


GUITAR, Banjo. Violin, | Mandolin 
making materi ‘accessories, 
books, piano tuning kits, Catalog 25c. 


Guitar Center, Box 15444, Tuls 
7411 


PIANO and Player Piano servicing 
and repair books. Catalog $2.00 (re- 
fundable). Vestal Press, Vestal, 8, NY 


OK 


DULCIMERS 
KITS and Finished Catalogue 25c. 
APPLESEED JOHNS, PS7, 451 South 
Holland Court, Lakewood, CO 80226. 


E ACCORDIONS 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
Models for 


Button models too. ` FREE 
catalog and Importer prices. 
CORPORATION 


Til. 60641 


‘ACCORDION, 
Belmont Avenue, Chicago 


5535 


(X) 


58 SONG WRITERS 


LYRIC: 
recording. 


ms for musical settini 
fabulous $1,000.00 off 


Satisfaction guaranteed, Free publish- 
ng, 


information, 


promotion, copyright 
MA 


17PS Longwood, Quincy, 


POEMS set to music, Nashville Music 
Box 40001-PS, Nashville, 


POEMS Wanted. Songs Recorded. 
Broadway Music, Box 7438-PS, Sara- 


sota, FL 33578, 
60 BUSINESS 
OPPORTUNITIES 


RENT appliances, other property for 
big profits, From ‘home, or full-time 
business, System developed, proven | 9 


log, „Edukita | Workshop, „Department | years, $1.00 to: Appliance Rentals 
TSi-A. Hewlett, NY 11357. Box i336iB, Chesapeake, VA 23325. 

PROJECTION TELEVISION PLANS FREE detalls - moneymaking car 
FREE! Penpro, PS-10, Box 561, | service with 20 car-saver tips 


Cantonment, FL 32533. 
POLICE Scanners, 


CB RADIO 


SAVE Gigi U-bulld lightweight Cit- 
izens Band tower for under $50. Send 
$5 for plans to: "Tower", P.O. Box 
3933, West Palm Beach. FL 33401. 
(Florida residents add 4 & ). 


55 ELECTRONICS, 
STEREO, HI-FI 
WHOLESALE, Auto Stereo, Adaptors. 


Blank Tapes. ' Write: Pacific, 3969 
Pacificcoast Hwy., Torrance. CA 90505. 


HOW To Make Money writing short 
aragraphs. Information free. Barrett 

86X, 8 South Michigan, Chi- 
"ago 60603 


MECHANICALLY INCLINED INDIVIDUALS. 
WANTED. 


\ssemble electronic devices in your home. 

jet started in spare time. Experience, Know- 

»dge or Investment Not Necessary. Expect 

ig profits: $300 - $600/Wk. Possible. Write 
ree literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565. 


47 BOOKS & MAGAZINES 


THE RANSOME EXPEDITION TO 
LOCH NESS Book. Free Brochure. 
Porterhouse, Box 3062PS, Bartlesville, 
IK 14003. ren 

YOU don't have to know the diffe 
nce between a gas cap and a hub cap 

save money end time, maintaining 
our own car. send for Chilton's 
rasy Car Care book 37.09. + S128 


ostage and handling. Chilton Book 
Company, Automotive “Advertising and 
promotion Dept, PS, Radnor, PA 


FREE! 25 Topicals with approvals. 
25 additional topicals 25c. Stewart 
Kent, Box 3812D, Laramie, WY 82071. 


500 DIFFERENT Stamps for $1.75. 
Smith. 508B Brooks, College Station, 
TX T1840. 

FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


Kloster, 
Diego, CA 92105. 


50 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of Occupied 
Nations. Only 25c, Approvals included. 
Willett Company, Box 338-S. York- 
town Heights, NY 10598. 


100 FASCINATING Turkey Stamps 
{ail different) only 25c. Adults only 
Goliath Co. Dept. Y-2, Bethlehem, NH 


50 YEARS Old. fifteen different 
United States, over fifty years old 
25c with approvals. Jaxon, Box Cll 
New Rochelle, NY 1080. 


WOW - 55 Different U.S. 
Only 10c. Includes old i 
memoratives, high values. 
plus hard to get $1.00 stamp — send 
10c (offer to Adults Only) to Goliath, 
Dept. WA-2, Bethlehem, NH 03574. 


4164—52nd St. 


Organs. planos, strings, rhythms. amplifiers 
synthesizers Bulid your own custom Instrument 
Also factory assembled 104- PAGE CATALOG $2 


56 RECORDS, TAPES, etc. 


OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. 
Box $9246B, St. Louis, MO 63117. 


RECORDS - TAPES! Discounts to 


73%; all labels; no purchase obliga- 
tions: newsletter; discount dividend cer- 


OLDIES —45 RPM Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197. Wampsville, NY 13163. 


Vera Specialties, 1070 Prospect Place, 
Brooklyn, NY 11213. 1A10. 


EXCITING new product, High profits, 
unlimited market, Rustop, Box 98EGA, 
Melbourne, FL 32935. 


MAILORDER - Nationally known mil- 


lionaire will teach you personally. 
Write for free book, gift catalog, and 
complete details, No obligation,’ Mail 


Dept, 565, Montvale, 


HOME MAIL ORDER with- 
out experience or capital. Free details. 
AFG, 804-2170 Lincoln, Montreal 28, 
H3H 2N5. 

ADVERTISING Business - You Own 
It! $400 first week or money back. 
Write: Action Ad Clock, Room AC-3- 
HL, 1512 Jarvis, Chicago, IL 60026. 


BADGE and BUTTON Machines. 7 
Sizes, 12 Models. Supplies Photo Mug 
Machines - Supplies Literature - 
ple $1.00. National Co. 1565-C West 

ruce, Milwaukee, WI 53204. 


$100,000 MAIL Order Method. Guar- 
anteed!' A. Tucker, 4389 Audubon, 
Detroit, MI 48224. 


OPPORTUNITY Seekers: Stop Wast- 
ing Precious Dollars Answering Vague, 
Misleading Ads. Learn true facts of 
1000 offers, Write: Globe Reports, 
20588-PS, St. Louis, MO 63139. 


PARENT MANUFACTURER NEEDS 
MAN to assemble product at home and 
supply our national sales crews, full or 
part time. Should desire independence 
and a business of your own. Five- 
figure income potential. S.K.R.C. Man- 
ufacturers, 9701 Wilshire Boulevard, 
Beverly Hills, CA 90212. 


FREE „Mailorder Dropship Business 
Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 

REPAIR HYDRAULIC JACKS— Free 
Details — Hydraulic Parts Supply. 
Dept. S. Box 4157, Brownsville, TX 


Busines 


TAPES: Blank, Prerecorded. REC- 
ORDS. Bargains! Catalog $1.00, Tower. 
Lewes, DE 19958. 


"WRITE YOURSELF RICH - You can 
learn how. Stricker, Box 3730-K, 
Manhattan Beach, CA 90266, 
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VENDING Machine. No selling. 
Routes earn amazing profits. Big Cata- 
logue _ Free. Parkway ^ Corporation, 


1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 


IANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 450327, Miami 3314. 


ISTRIBUTORS Wanted. New Food 
Product. Unlimited Income Potential. 
Details Free. Atlantic, TPS-10, Box 
1678, Florence, SC 29503. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive. Morgan Hill, CA ‘95037. 


$95.00 DAILY possible manufactur- 
ing concrete fence posts at home. 
Practically no investment. Send Stamp, 
American 4J, Box 12596. North Kan- 
sas City, MO 64116. 


HORSEPLAYERS! Free  Bookk 
“Unlimited Income From Racing", 
Elias, Box 47-M, Brooklyn 11219. 


ple, Cheap, Portable. Any Message 
Minutes. Send for FREE DETAILS. 
BUMPER—MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla. 33622 


BECOME Our Mail Order Distributor 


with $150 investment, Free Bro- 
chure. Audit Controls, Box D-50. 
Emerson, NJ 07630. 


GUARANTEED WEEKLY Income of 
$178.00 ($35.60 Daily working one 
hour at homej. Earnings Guaranteed. 
FAS, 13703, San Antonio, TX 78213. 


FREE —Mailorder information for 
beginners. Ciels, Inc. PS08, Trivoli, IL 


MILLIONS in Mail! Free Secrets. 
Transworld-11, Box 6226, Toledo, OH 


MANUFACTURE "95" one and two 
ingredient products Yourself!!! Guaran- 
teed! Koala-N4, Box 35114, Cleveland, 
OH 44135. 


$1200.00 MONTHLY Correcting Pu- 


PRINTING COURSES 
Businesses) - Offset $7/Silkscreen 
$4/Gold Stamping $3/(Outftts infor- 
mation included) - Catalog alone $1 
(Deductable) - Techtrades. 1627-BK 
Pontius, Los Angeles, CA 90025. 


(Great Home 


pils' Lessons! Start Immediately. Free | ——— Ar ratter < — —— — — 
Report, Send self-addressed stamped NEW Luxury Car Without Cost! Free 
envelope. Home, Box 9201- SBLG, San | Details, Codex-B, Box 6073, Toledo, 
Diego CA 92108. OH 43614, 

BUSINESS OPPORTUNITY & MON- MAKE $200,00 + per evening 
EYMAKING IDEAS BOOK REVIEW. Val- | assembling TV PROJECTORS. No in- 
uable Catalog. $1.00. MANOR MA, | vestment necessary, FREE illustrated 
Box 11955PS, Baltimore, MD 21207. information shows you How. Macro- 

DISTRIBUTORS, JOBBERS, WHOLE. | 59»X9. Washington Crossing, PA 18977. 


SALERS. New Products. Earning poten- 
tial unlimited, Byrd House, Box 5090- 
F12, Florence, SC 29502. 


$650/WEEK begin- 
ners!! Free report: — Consultants 
#MS10, 453 W256, NYC 10471. 


for mailorder 


$2,000 MONTHLY Possible Selling 
Information By Mail! Dilello, Box 109- 
Al, Harrison, NY 10528. 


DRIVE FREE new Cadillac for 1 year. 
Unique Guaranteed method. Send $4.95. 
Mark White, Box 584, Auburndale, FL 


RAISE, SELL REGISTERED 
BRED DOGS without investment in 
d. kennels, All breeds, High profits. 
Information. Cooperative Pet Market- 
ing Company, PS-10. 139 Beacon Hill, 
Coraopolis, PA. 15108. 


GOLD PLATING PAYS BIG MONEY! 
Start for under $20.00! FREE Details. 
CSC, Box 1087-PS, Manitou, CÓ 


SELL Moneymaking Books By Mail, 
Excellent Profit Potential, Nova Sales, 


Box 595 (PS-1), Sta, Q. Toronto, 
Canada MAT 2N4, 
.00 FROM Square Foot Plywood 


(Huge Demand), Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 


MAVE own business. Make more 
money. International, Box 16386-PS2, 
Portland, OR 9721 


YL'S Where the money is! 
Professionally repair, refinish, recolor 
furniture, luggage, "car tops. Quick, 


easy. Two small $20 jobs a day earn 
you' $1,000 a month, Homes, cars, 
offices, restaurants. unlimited custom. 
ers. Start earning after a few days 

ractice. Sensational details Free, VIP. 
036 Montrose, Chicago 60618. 


MAILORDER, sell books. FREE deal- 
ership, Martins, Box 141PS, Fremont 
CA 9453' 


SYNTHETIC Oil Increases Fuel Econ- 
omy 25%! Engine Lifetime 500. 
Spare Time $5,000 Monthly. 800-448- 
4511, ext. 355. 


SPARE TIME INCOME? 
SELL KNAPP SHOES! 


Sell famous Knapp Cushion Comfort 
Shoes full time or part time to supplement 
your income. Enjoy the financial success 
and security you've always dreamed 
about. Millions of repeat customers. Earn 
higher commissions plus bonuses. No 
investment. Free selling and training kit 
to get you started. America's No. 1 
company in the direct selling shoe 
industry. Write I. Margolis, 611 Knapp 
Centre, Brockton, Mass. 02401. 


The more for the money shoe. 


MONEYMAKING 
OPPORTUNITIES 


PROFITS hidden in your craft hobby. 
Make $10.000 in crafts at home in 
your spare time. Learn secrets, Free 
details. Ossi, Box 141PSO, Fern Park, 
FL 32730, 


61 


= CALIFORNIA Exported — 550.000 
RAISE Earthworms for Us, Baker 
Enterprises, Box 173, Sparta, OH | Pounds crawfish in one year. 
Min x ms supply 

CONS Qo we Ee 

= including authorative report on 
Booka thy Moll, Orchard, "Box ABE. | exciting, new industry now available, 
2. 


Marengo, IL 6015: 


BORROW $25,000 interest-free!! . . 
indefinitely! Anyone! Free Report: Ex- 
gcutive-PS-10, Box 368, Buford, GA 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


Literature — Make Big Money 
Raising Fishworms and Crickets: Car- 
ter Farms, Plains, GA 31780. 


ABANDONED INDUSTRIAL SILVER 
FOUND everywhere. Take Free 
information: Silverman 12, Box 548, 
Woodville, TX 75979. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 
cs, Providence, RI 02914. 


1 MADE $40,000.00 Year by Mailor- 
der! Helped others make money! Free 
Proof! Torrey, Box 318FF, Ypsilanti, 
MI 48197. 


LASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette,’ 6251R Mentor Park, 
Mentor, OH 44060. 


IMPORT-Export opportunity. Profitable 
worldwide mailorder business from 
home, without capital or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary. Free report, 
Mellinger, Dept, G269A, Woodland 
Hills, CA 91367. 


SELL Books By Mail. Complete deal- 
er set-up 25c. Midwest, Box 44R2-PS, 
Shawano, WI 54166. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypsilanti, MI 48197. 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products, 
Lowest below-wholesale prices. Imme. 
diate delivery. Spectacular home busi 
ness opportunity. Free Book. SMC. 
8061 De Soto Ave. Dept. 28-70 
Woodland Hills, CA 91365. 


224 | POPULAR SCIENCE 


Rush $9.95 to: H. F, C, Industries, 
P. O. Box 620, Ontario, CA 91761. 


$25,000.00 IN Your Spare Time. 
Home "Manufacturing Business. Write 
for Free details: Mason, Room MC-3- 
HL, 1512 Jarvis, Chicago, IL 60626 


MAKE Money in Real Estate. Ap- — 
proved Courses’ - ‘Licensed Instructora, | pgHOW To Make Money writing short 
Raven Oaks School of Real Estate, Box | Dept" Cao-v, 8 South Michigan, Chica 
2271. Grand Island, NE 68801. ar T. jcChiioa 
RUN SINGLE ADULT DANCES - | EARN 
Parties. $100,000 Yearly - Your City. | experience necessary? Detalle send 
Low start-up costs. Complete training | stamp. Whalen, P.O, Box 66-B, Coven- 
and back-up. Singles Network. Box | try, Cr 06298. ^" i 
Be ee GET RICHI! Secret I debi 
SCREEN, Print ‘T-Shirts. other items. | Free report exposes, millionalre $$. 
inexpensive, professio! s. Free | crets, ints, $510, 453 W256, 
Detalls. im Pripter FOB. 23991 NYC 10471. S 
(1161s ame - LEARN The Secrets of Repairing 
WOODWORKERS - Start profitable | Junk Batteries, ^ "Fabulous Profis" 
business making unusual gifts. decora- | small investment. Apex Engineering” 
tiv Everything ex. | 5454 Bolsa Road, Atascadero, CA 
Williams, 32A | 93422 
ien Cave; NY 11543. LEARN WATCHMAKING at homo, Its 
NEEDED - WHOLESALERS. Write: | fascinating. profitable. Free informa: 
MLICN. P.O, Box 41, Dept. 100, San | tion. Chicago School of Watchmaking, 
Clemente, CA 92672. WKA, Fox River Grove. IL 60021. 
YOUR Name to every Business E - “Introduction To Mail Order" 


Opportunity in issue! $1. Ace, Box 358 Mi ine. 1008F Dawn, Bakersfield, 
Station D. Toronto, Ontario M6P 3J9 CA 93307. 

START YOUR OWN BUSINESS a Money, Raising: Worms. tor us 
SELL quality books to libraries, | Paone Box ^ do1-W. IARE, New 
eno offices, P | spd 01040. 
your friends. Outstanding publica- z 
tions that most people need will | through Real Estate, You Can Tog 
guarantee an above average income. | Details! Ridecleigh Press Domartm oni 
We offer well known publications in- | 102, Box “34287, Washington, DC 
cluding reference sets. Send for | 20034. 
free marketing plan and discount | ~ FREE Learn dozens of easy ways to 


price list to 
INTERNATIONAL PUBLICATIONS, Suite 1006, 
575 Madison Avenue, New York, N.Y. 10022 


ELECTRONIC 
SEMBLY BUSINESS 


spare time, Investm 


Start home. 


BARTA, Box 24854 
Walnut Creek, Calit. 94597 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free |i 
salesman will call. Vet Approved. 
Training School, Monsey, IKJ, 


make money full or part time, Write 


for Free 5-Month subscription. Sales- 
man's Opportunity Magazine, Dept. 
150. 1460 Hancock Center, Chicago 


$0611. 


ENERGY Placement Service, Match 


ing skilled personnel with ' ener 
related jobs, Box 159, Richmond, 


63 SPECIAL SERVICES 


INFORMATION On 
son Research Spec! 


66 AGENTS WANTED 


FREE - Easy Ways to make mone; 
gelling exciting new products - Full 
Spare time. Send name, 
months free subscription, 
Opportunity Magazine, 1460 Hancoc 
Center, Dept. 187, Chicago 60611. 


MEALTH and Prosperity Yours fo 
Inquiry, Box 1271, Platina, CA 96076. 


FREE SHOES! 
x RETAIL VALUE OVER $30 


T'll show you how you 
can earn free shoes or boots for ‘yourselt 
PLUS up to $200 a month in extra in- 
come. Show friends and neighbors how 
they can save $15 to $20 a on 
high quin shoes or boots, elit it 
free. Write: Gordon King, Hanover Shoe, 
Inc. Dept. zue, Hanover, Pa. 17331 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


MEN — Women! Show new Herte 
reference Bible. Astonishing 3-dimen 
sion Nativity cover. Fully reference 
scripture text commands instant atten 
tion, Top commission, bonus, 
credit plan! No investment. Dem. 
ior furnished, . Write ‘Internationa 

P, Box 118, Wichita, Kf 


68 REMAILING SERVICES 
ENGLAND 


Re-airmailing, — Detai 
Andrew Bates, 433 Willington Street 
tone, Kent, ME15 8HD, Engl 


FREE detalls. Recelving-Forwarding 
Dependable Mail, 509-3 Yosemite 
Fresno, CA 93728. 


72 EDUCATION & 
INSTRUCTION 
COLLEGE Degrees by Mail, B.A. 
M.A., Ph.D, Free information’ write 


American ‘International University, 15¢ 
South Los Robles, Dept. CC/PS, Pasa 
dena, CA 91101, 


COLLEGIATE Research Papers. Al 
subjects. 10,250 on file, Improve you 
grades! Send $1.00 today for APO De t 
Catalog. Rapid ‘Delivery, Hox 25018 
QQ, Los Angeles, CA 90025, (213 
411-8226. 


PACE Colonies, 
Write: Fort Stilson, 914 N. 
Street, Chicago, IL 60622. 


EARN Extension Degre: 
pathy, Radionics, Bot: 
Naturopathy, Philosophy, 

etc. School Founded 1961. 
$1.00. Airmailed, Secretary 
Brantridge Forest School.  NWighfel 
Danehill. Sussex, England RH17 TEX. | 


BRITISH DEGREES. Diplomas. Doc 
torates. Obtain yours now from Lon 
don, England. Commerce, Philosoph: 
Sciences, Divinity, Medicine, Over 4| 
subjects. Free prospectus  (Airma, 
$1.00 Refundable), College Registre 
1020. BCM-Collegiate, Lond. 


Radionics, Radies 
thesia and E.S.P. Subjects, Free Illu 
trated Catalog. Courses and Equipment 
(Airmailed $2.00.) Established 3) 
Years, Bruce Copen. Highfield, Danehil 
Sussex, England RH17 TEX, 


Become p 
fessional Locksmith by spare ti 
home study, $13 in an hour possibl 
All tools, equipment included. Fac 
Free. Send name. Locksmithing Inst 
tute (home study). Dept, 1311-10 
Little Falls, NJ 07424. 


UNLOCK Your future, 


$41.65 DAILY Starting Next Week. 
No commission circulars, addressin, 
stuffing envelopes or mailorder ripoff. 


Mail self-addressed stamped envelope 
Sbiacienox, Drawer 4099, N. Holly- 
wood. CA' 91607. 
62 EMPLOYMENT 
INFORMATION 
OVERSEAS ; o. „$15,000  - 


$50,000 +. Free Information!’ Employ- 
ment, Box 29217-FJ, Indianapolis, IN 


WORK Overseas, Australia, Africa, 
South America. Europe, etc. Construc- 
tion. Sales, Engineers, Clerical, etc. 
$8.000 to $50,000 + . Expenses paid. 
For employment information write 
Overseas Employment, 1011F, 
Boston, MA 02103. 


Box 


FREE Lifetime Ordination. 
Chaplain, Missionary Evangel 
SP ,Bok T44-PS, McKeespor 


LEARN Sewing Machine Repairin 
Men, Women, Lucrative profits. Gres: 
lin ‘Correspondence School, 
Spencer, IA 51301. 


Box 92 


ELECTRONICS CAREER  TRAINII 
By Mail, G.l Bill FCC License, Col 
TV, (Broadcasting, , Engineering: 

School Catalog. School rep will try 
call. Write CIE Cleveland Institute 
Electronics, Dept. WPS-39, 1776 Eaj 
17th Street, Cleveland, OH 44114. 


ELECTRONICS DEGREE by coi 
pondence. Free Brochure, Grant 
2006 Stoner. Los Angeles, CA 90025. 

DEGREES, Thesis Method, Brochi 


$1. North. Hox 3388, Tulsa, OK 7410| 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! 
Listings $2.00, Austco, Box 8489F, 
Long Beach, CA 90808. 


LEARN Auctioneering, Free Catalo| 
Reisch World Wide College of Auctioj 
gering. Inc., Box 949, Mason City 3, 


BARTENDING-Bar Management Home BEERMAKERS - Winemakers. Free 
tudy. Free Information. Bartending | Catalog. recipe. Finest equipment, in- 
raining Institute, 3843-G San Fernan- enis. service. S.P.I., Box 784-S, 
o Road, Glendale, CA 91204. apel Hill, NC 27514 

WINEMAKERS — Beermakers. Free 


WELDING TRAINING, Basic and Ad- 

anced for Major Processes — Arc 
Stick), MIG, TIG, Gas, Pipe all 
rocessés, A non-profit school, Accre- 
ited member NATTS. Approved Ohio 
0-12-0064 HT. Write for school 
ulletin and course schedule. HOBART 
CHOOL OF WELDING TECHNOLOGY, 
ox 78, Troy, OH 45373. 


HIGH School at home, no classes. 

‘ploma “awarded, Information Free, 
all toll free 1-(800) 621-8318 or 
rrite: American School, Dept, BA 
047, 850 East 58th Street, Chicago, 
L 60637. 


COLLEGE DEGREES BY MAIL. Get 
iachelors, 


Ph.Ds, 

withoui 
Free 

Box 


Masters, 
low cost, 
s at alll 

unseling, 
ustin, CA 92680. 


the" easy 
attending 
revealing 
389-PS10. 


Catalog. Equipment Supplies. Continen- 
tal, Box 68010-PS. Indianapolis, IN 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box 7-BX, Fox River Grove, 
1L 60021. 


WINEMAKERS - Beormakers: Free 
Illustrated catalog of supplies. Sem- 
P.O, Box 12276H, Minneapolis, 
MN "55412. 


WINEMAKERS BEERMAKERS EX. 
TRAORDINARY INFORMATIVE CATA- 
LOG FREE. 350 Equipment. Ingredients 
items, Danenberger's, Box 276-S. New 
Berlin, IL 62670. 


GRANTELLAS PERSONAL WINES 
EASY To Make. Simple Directions and 
Recipes $3.00. "Gemiller Winemaking, 
Box 336, Taft, CA 93268. 
FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment. 
ingredients, Vynox Industries, Box 
57498, Rochester, NY 14615. 


MOTORCYCLE Repair Made Easy. 
jetalls $1.00, Marco, P.O, Box 5265, 
funtsville, A] 35805. 


| WATCH REPAIRING - Unique course 
levelops skills at home, Free Informa- 
lon. Chicago School of Watchmaking, 
K, Fox River Grove, IL 60021. 


E WHILE ASLEEP! Astonishing 


lew Method! Strange, Catalog Free! 
osuggestion, Box 24-A, Olympia, 
^ 98507. 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 
Nothing is forgotten! Learn "how" you 
remember, “why” you forget. Discover a 
natural ability of your mind to instantly 
recall everything you see, read, hear, 


Send for free details. 
^ Institute of, 
Advanced Thinking 


845 Via de la Paz, Dept. PSQ 
Pacific Palisades, CA 90272. 


13 CARTOONING, 
SIGN PAINTING 


MODERN Cartooning taught by mail, 
rite for free brochure. Cartoonerama, 
ox 263-P, Branford, CT 06405. 


CARTOON for money | ! | Free Book: 
jecess, Hox 885b, Dearborn, Mi 


DETECTIVES 


EXCITING Career, Free Information. 
'ersal Detectives, Box 8180-E, Uni- 
prsal City, CA 91608. 


RPR exciting scien- 
[fic career. Home study course teaches 
E Certificate on completion. 
any 0) 


hings: prepare now, Profes- 
onal Investigators, Dept. FP, Box 
345, Los Angeles, CA 90041. 


DETECTIVE Profession, easy home- 
judy; free tie-tack or lapel pin, certifi- 
ite, future. Professional Investigators. 
lox 41345. Dept. CB, Los Angeles, CA 


LOANS BY MAIL 


GET cash grants—from Government. 

) Also, cash loans avail 

ges eligible. Complete info 
(refundable 

1001  Conne 


FREE DETAILS on how to borrow up 


$5,000 entirely by mall Write: 
stal Financial Services, Inc., Dept. 
87 14201 E, 4th Ave, P.O. Box 


800, Denver, CO 80239. 


BORROW 325.000 "overnight." Any 
rpose. Keep indefinitely! Write: Suc- 
is Research, Box 26263-FJ. Indianap- 
is, IN 46229. 


NEED MONEY? 
BORROW from your home, raise 
,000 to $1,000.00 for any purpose, 
thin 30 days. Business, personal. 

‘start-ups, expansion Con: 
inventions; venture capital 


Free Details: Financial. 
pt 11-J-10, 236 Wayland Avenue 
nston, RI 02920. 


WINEMAKING 


WINEMAKERS — BEERMAKERS — 
Catalog. Fast Service, Large 
lection, Kraus, Box 7850-N, Inde- 
dence, MO 64053. 


H 


NEW — What are stocks, bonds, 

savings? No-nonsense 
et Language answers ques- 
isfaction guaranteed, Send 
$2 MML. Box 251, Park Ridge, IL 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liguldatlons . . . 
Closeouts! . . . Job Lots . . . Singlé 
Samples, Free, Details, Worldwide Bar- 
gainhunters, Box 736-B, Holland, MI 


REPLACEMENT PARTS, service tools 
for Chain Saws, Small Engines. First 
wuality, Substantial Savings. Free Cat- 
alog, Stores, shops, give sales tax 
number for dealer information. Repair 
Parts, Box 6329-K82, Erie, PA 16512. 


92 
CARS, PLANES, ROCKETS 


MODELS—SHIPS, 


NEW! Ship Model kits. Doll House 
Furniture kits, construction materials, 
plans, books, tools, engines, moto: 
fittings. 1978 illustrated 96-page cats 
log Free. James Bliss & Company, Dept. 
PS. Route 128, Dedham, MA 02026. 


MILITARY MODELS and Miniatures. 


Free List, Krause, P.O. Box 49A, Oak 
Forest, IL 60452. 


94 FOR INVENTORS 


INVENTORS: Free information on 
offering your invention for sale, Kes- 
sler Sales Corporation, C-710-Fi, Fre- 
mont, OH 43420. 


LEGALLY Protect Unpatented Ideas 
for $10.00 in the Patent Office and 
sell yourself, Prince, 415-H West 57th, 


NYC 10019; 


REASONABLY PRICED PATENT 
PREPARATION, Patent Attorney Regi 
tered 17 years, Box 4235 Minneapolis, 
MN 554i4. 


PATENT Lawyer serves by mall, Box 
405, Medfield, MA 02052. 


PATENT IT ECONOMICALLY! Free 
details. N. Rainer. 2008 Fondulac Rd., 
Richmond, VA 23229. 


MEAT RECLAIMERS, WOOD SPLIT. 
TERS, Chainsaws, Snowmobile, Motor- 
Cycle, Parts, Accessories. FREE CATA- 
LOG: Manufacturer's Supply, Box 157- 
PS3, Dorchester, WI 54425. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE Expert Assistance for mailor- 
der, agent, advertisers. Ratebook lead- 
ing newspapers, magazines $1.00. Chi- 
cago Advertising Agency, 28-ES Jack- 
son, Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps, Business Cards, 
Free Catalog, Jackson's, Brownsville Rd. 
= G-100, Mt. Vernon, Ii 62864. 


84 PRINTING 
MULTIGRAPHING, ETC. 


WHOLESALE Printing. Moneymaking 
details free, Printers, Box 1678-PS10, 
Florence, SC 29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRNT YOUR OWN — Printing 
P Type, Supplies Direct From 
Send 25c for Catalog and 
to: Kelsey Company, DS. 
Meriden CT 06450. 


RUBBER stamp outfits wholesale. 
Free catalog. Jackson Supply, Brow: 
ville Rd, - 00, Mt. Vernon, IL 
62864. 

'SIMPLE-X RUBBER STAMP 


PRESSES. Hydraulic Operated, Electri- 
cally Heated. Sizes 5"xB'.  B"x12", 
10"x15". Starting Qutfits, Order for 
Presses. Supplies Shipped Day Re- 
ceived. Send $2.00 for Catalog and 
Brochure, Custom Manufacturing, Box 


211-PS, Springfield, MO 65801. 
87 TOBACCO, PIPES, 


CIGARS 


JADE PIPE TAMPER! Excellent, dura- 
ble tool with own silk travel pouch. 
Useful yet elegant gift for only $8.95. 
Guaranteed. P.D. Marcum. Box 11242. 
Dept. F, Chicago, IL 60611. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds. S| 
tacles. Free Information. Rose Indus- 
ies, 29-Y East Madison, Chicago, IL 
60602. Established 1934. 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches. 
Silver, Platinum, Mail Articles Today. 
Free "gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe. 
Dept. 257, Chicago, 60603. 


HIGHEST CASH for old jewelry. gold 
teeth, spectacles, platinum, diamonds. 
any ‘condition. ONE DAY SERVICE: 
GUARANTEE: "Satisfaction or items 
returned. INFORMATION. Southwest 
Metals, Box 263R1, Pauls Valley, OK 
13015: 


INANCING AVAILABLE FOR 
WORTHWHILE INVENTIONS 
BORROW any amount within 30 


days, No Gimmicks, Complete Free 
details. D.F.C., Ltd., 1-11-10, 236 
Wayland Avenue, Cranston, RI 02920. 


INVENTORS: Once you see our pub- 
lication, we know you will subscribe, 
Therefore we 


Hawthorne, CA 90250. 


FREE information on protecting your 
invention. M. Ajeman, 3600 Wilshire 


#1510, Los Angeles. CÀ 90010. 
95 INVENTORS WANTED 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp, C-710-IW, 

mont. OH 43420. 


IDEAS, Inventio: New Products 
needed by innovativo manufacturers. 
Marketing assistance avallable to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts. Write for 
Ki , 12th Floor. Arrott Building, 
Pittsburgh. PA 15222. 


100 WANTED TO BUY 


$4 PER Pound 
Carbide. (Cutting ^ tools. 
punches). Larry Poley. 616-979-4075. 


QUICKSILVER, platinum, — silver, 
gold! Ores analyzed, Mercury Terminal, 
Norwood, MA 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


Tor any 


FIND Lost Coins, Jewelry, Buried 
Treasure, Gold Nuggets, Relics, New 
Revolutionary Patented Detector, Ana- 


lyzes Objects, Tremendous Range No 
Ground Pickup, Free Catalog. Gardiner, 


4729L N. 7th Ave, Phoenix, AZ 
85013. 
TREASURE Finder Locates Buried 


Gold. Silver. Coins. Treasure: Pow- 
erful Models, Instant Financing avail- 
able. Write or call for free catalog. 
Phone (713) - 682-2728 day or night. 
Relco. Dept. AA22. Box 10839. Hous- 
ton. TX 7701 


RECOVER LOST COINS. JEWELRY. 
Gold. Silver Relics. D-Tex detector 
reject trash. but find deeply buried 
treasures of all sizes. Free Literature. 
D.TEX ELECTRONICS, 614 Easy St. 
Garland. Texas 15042. 


POKER. Win consistently using prob- 
abilities! "Free details, CP 112-8, 
Asbestos Que, Canada JIT 3M9. 


THEATRICAL special effects: Colored 
explosions, 


smoke, lighting effects. 
Limelight, Box 1229. 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Union- 
town, PA 15401. 


FREE BOOK. Prophet Elijah Coming 
Before Christ, Megiddo Mission, Dept. 
58, 481 Thurston Road, Rochester, NY 


FINE WALKING STICKS and CANES. 
Write for brochure. Marchele Co,, Dept. 
PS, 720 Fort Washington Ave., New 
York, NY 10040. 

DON'T DIE without a willl 
Form, $3.00. Money back guarantee, 
Bonnie Lin, 1317 Elm Street, Dept. 
1810. Peekskill, NY 10566, 


Logal 


Operation costs nothing, s 
vann Services. Box 251, New Westmin- 
ster, B.C., Canada V3L 4Y6. 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West- 
PO, Box 200058. Salt Lake City, UT 


‘SATELLITE WEATHERPHOTOS!, 3 


surplus photos, newsletter, $2.00 han- 
dling, Aatmos, Box 233, Cedar Knolls, 


NI 07927. 
106 PERSONAL 

"COSMIC GOOD LUCK." Amazing 
secrets of winning contests, lotteries, 


bingo. $1.00: Mayahouse, Box 9831-D, 
Fort Worth, TX 76107. 


A COMING Whirlwind to sweep thls 
earth! Free Information! Write: Harvest 
jefferson City, MO 6510: 


'OFIT in winter harness racing. 
Prepare now. Send $20. G. Roy, 16i 
13th St., Québec, Canada GIL 2K3. 


BEC ed Minister. Free 
ministerial s legalize | your 
right to the title "Reverend." Write: 
Church of Gospel Ministry, 486-PS 
Skyhill Court, Chula Vista, CA 92010 


INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Box  220-F, 
Miami, FL 33168 


“RULE Others with — Thoughts." 
(Telepathy) Write: Clarion, Box 2109- 
A6. Chicago 60690. 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds. Free reveal- 
ing details. Counseling, Box 389-SP10, 
Tustin, CA 92680. 


ADVANCED TITLES/DEGREES. Min- 
isters, Honorary Doctorates, other Ser- 
vices" available.  Omnidenominational. 
Free Details, Aquarian Church, 432-PS 
PCH, Hermosa, CA 90254. 


NEW Luxury Car Without Cost! Free 
Details, Codex-E, Box 6073, Toledo, OH 


Restricted Law Enforce- 
al on Electronic Eavesdrop- 
ping Techniques and Equipment Sup- 
pliers, Every Secret They Know! $8.95 
Postpaid. Aegis. P.O. Box 81616, San 
Diego. CA 92138. 


RECORD Telephone 
Privately — Automatically. 
corder Unattended. Robert: 
PS-10. Parkridge, IL. 60068 


Ter, mot be sated 100%. No obligation, Gat a 
Basra sap ee ete a 
DETALS Via ARMAR 
RAY, Box à, Bristol, CT one N] 
ba me m o rt et e e o 


107 HEARING AIDS 


FREE HEARING AID CATALOG — 
SAVE V,—by maill Write “MONEY- 
9530PS-10 Langdon, Sepul- 
veda. CA 91343. 


BURIED TREASURE 


HUGE SAVINGS. Eliminate dealer 
whole- 


Lloyds-PSC, 


; Arranged, 
Rockford. IL 61104, 


Terms 


DIRECTIONAL Loc 


SEND FOR 
FREE INFORMATIVE BROCHURE 

EARCH PRODUCTS 

80x KELIN TAMPA, FLORIDA 33611 


105 MISCELLANEOUS 


MOONSHINE! How Bootleg booze is 
made. Ilustrated booklet only $1.00. 
Gourmet. 5133-C Fairhill Philadelphia, 
PA 19120 


TRY before you buy! Rhodes Hearing 
Aids, Dept 69-T, Brookport, IL 62910. 


HEARING AIDS 
"V v; PRICE CATALOG FREE! 


SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 
io HALF! No: salesmen. Sold by 
AIR MAJL on HOME TRIAL. FREE 
Catalog. Writ MONEYSAVERS, 
Dept. PS-10D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 
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World's First 
Solar-Powered Watch 


Guarantees To Outperform Any 
Watch Sold Today...Or Costs You Nothing! 


The SUNWATCH... Acclaimed As The Most Accurate, Most Versatile, Most Rugged Watch 
Ever Made. 


These Exclusive Features Make All Other 

Watches Obsolete 

Clearly Visible by Day or Night 

* Unique Side-Window View, Simplifies 
Reading 

* 100% SUN-POWERED, No Batteries 
That Need Replacing 

* No Need Ever To Reset the Built-In 
Calendar — Not Even in 31-Day Months 
and Leap Years! 

Solar Age Efficiency — Space Age Styling... 


The SUNWATCH puts an end to all the difficulties 
other watches create. You'll never worry about 
accuracy again. With this precision timepiece you'll 
always be secure, knowing that for the rest of your 
life you'll be on time... almost to the second! Also, 
there will be no more pushing buttons to tell the 
time, and no straining your eyes to read the numbers 
in bright sun or dark rooms. 

After more than 10 years of very extensive and 
costly research, Roger Riehl, noted expert in solar 
energy, integrated circuitry, and computer chip 
technology, has developed the beautiful High- 
Performance SUNWATCH, which is now the most 
advanced watch available for sale to the public 
The Fascinating Technological Story... 

Because of an Exclusive and Important Calibration 
Breakthrough, the SUNWATCH is the FIRST 
WATCH IN HISTORY THAT IS ACCURATE TO 
1 SECOND PER MONTH! (That's 5 Times Better 
Than The Latest Quartz Accutron) 

Tiny Silicon Power Cells are the incredible Power 
Source; they're constantly being energized from 
natural Sunlight, Daylight, or an Ordinary Light 
Bulb while you're wearing your watch 

Also, a Specialized Micro Circuit Computer has 
been electronically programmed to display the 
correct month and day with NO resetting for the 
next 123 years! 

* Natural Side- View Window lets you tell the time, 
day, and date without twisting your arm into an 
obvious, awkward position 

* Four Varying Light Intensities built into the viewing 
window, which automatically adjusts to the avail 
able light. Numbers are CLEARLY VISIBLE in 
Bright Sun or Pitch Black. 

* Exclusive "C/MOS Brain" Computer-On-A-Chip 
displays the correct month and date, PLUS it 
automatically adjusts the watch calendar for long 
and short months AND Leap Year until 2100A.D.! 
* Continuous Seconds Display — Useful for Pulse- 
taking, Stopwatch timing, etc 

* Miniature Solar Cells are automatically charged 
by sunlight, daylight, even ordinary light bulbs — 
they last virtually forever. You never need to replace 
batteries. This advanced Power Storage System is 
of the same type installed in Communication 
Satellites. 

* Magnetically Operated Slide Bars activate SU? 
WATCH's many functions, including hours, min- 
utes, seconds, day, date. month, speed control, 
seconds countoff, leap year. 

* Permanently Sealed Lexan Module, protected by 
U.S. and Foreign Patents until 1992, encapsulates 
all energy cells, solar panels, quartz crystal, Coi 
puter-On-A-Chip, Readouts, etc. This makes SU: 
WATCH the MOST INDESTRUCTIBLE WATCH 
EVER! 

* Completely Waterproof (You Can Safely Suspend 
It In Boiling Water for 30 Minutes!) 


© Shock Resistant to 5000 G's (Crash It Into a Rug- 
Surfaced Brick Wall at 90 mph without noticeable 
effect!) 

* Temperature and Pressure Resistant (Freeze SUN- 
WATCH in a block of ice for a year or Wear in 
Water 750 FEET DEEP without damage.) 


As you have read, SUNWATCH is truly the most 
revolutionary, the most remarkable watch ever 
made. Virtually a Perpetual Time Machine, Years 
ahead of the usual replaceable batteries, jewels, 
and tuning forks. You must see it for yourself and 
you can do so at no risk whatsoever 

WE ARE MOST IMPRESSED WITH THIS IN. 
CREDIBLE SOLAR TIMEPIECE, AND WE'VE 
SEEN HOW POSITIVE OUR CUSTOMERS HAVE 
REACTED TO OWNING AND WEARING IT. 
therefore we are making this offer available to the 
readers of this publication. TRY THE SUNWATCH 
AT OUR RISK. Then, if you decide to keep it, 
Save $69.05! 

SUNWATCH sells in selected stores for $199.00 
But you can wear it at our risk for 15 days, then, if 
you're not completely satisfied, return it for full 
money back. No questions will be asked, and your 
refund will be sent out to you immediately! 


The Exciting SUNWATCH offers Split-Second 
Accuracy based on Solar Energy and Advanced 
Design Features, all packaged in a striking, con- 
temporary styled Timepiece that is Virtually Inde- 
structible even under the most severe conditions. 
The Perfect Watch of a lifetime for Business People, 
Professionals, Teachers, Athletes, etc. 


FREE CUSTOM ENGRAVING: 


At your request, each watch will be hand-engraved 
with your name (or any name you specify) to label 
and personalize it yours for a lifetime.) 


Limited Warranty is YOUR Protection 

The Sun Watch is covered by a 2 year limited warranty 
issued by Riehl Time Corporation (Manufacturer of 
the Synchronar 2100), and included with your watch. 
A copy of the warranty may also be obtained free of 
charge by writing to Starshine Group, 924 Anacapa 
St., Santa Barbara, Calif. 93101, This warranty gives 
you specific legal rights, and you may also have other 
rights which vary from state to state 


NEVER NEEDS BATTERIES 


Gon silicon solar cells gather and store. ie TESI 
sunlight, daylight, even an ordinary lightbulb. What a 
relief never to replace batteries! 


NO RESETTING — EVER 


Micro circuit computer is programmed to display the 
Sorrect month and day with no resetting until 2100 
A 


CREDIT CARD ORDERS CALL TOLL FREE 1- 
800-528-605C. Ariz. Residents Call Collect 602- 
955-9710. 


MAIL THIS AMAZING NO RISK COUPON 
TODAY 


Starshine Group. 


924 ANACAPA STREET, DEPT. S-523, SANTA 
BARBARA, CA 93101 


O Please rush me SUNWATCH(S) in smart, 
slimly-styled stainless steel — the same watch being 
sold in leading retail stores for $199.00 — for only 
$129.95 each. I will wear the watch for 15 days; then if 
not completely satisfied, may return it for a full 
refund, 

O Please send me SUNWATCH(S), gold plated 
with matching band — now selling in leading retail 
stores for $249.00 — only $159.95 each (saving $89.05) 
If not completely satisfied, return it for a full refund 
Please add $3.95 per watch shipping & insurance. 
Enclosed is 5. Check or Money Order (Calif 
residents add 6% sales tax). 

CHARGE IT: (Check One) 

O American Express. VISA (BankAmericard) 

D Master Charge O Diner's Club O Carte Blanche 


Credit Card & Bank # 
Issue Date. Exp. Date 
Signature 


Name to be engraved 


Name 


Address. 


City/State/Zip. 
Starshine Inc.. 1977 


4x4x40 


DODGE HAS MORE THAN 40 YEARS 
OF 4-WHEEL-DRIVE EXPERIENCE. 


1979 Dodge four-wheel drive. New, 
rugged looks built around 
components developed from more 
than 40 years of four-wheel-drive 
experience. 


FULL-TIME 4-WHEEL DRIVE. 
Dodge is the only manufacturer that 
gives it to you as standard equip- 
ment. No need to shift in or out of 
four-wheel drive or get out and lock or unlock 
hubs. You get firm, four-wheel-drive traction 
on or off the road. 


ADVANCED 
INTERAXLE DIFFERENTIAL. 

The key to Dodge four-wheel-drive perfor- 
mance. It delivers proportionalized torque to 
both the front and rear axles. And lets the 
wheels on one axle travel at a 


different rate of speed than the wheels on the 
other axle. 


AMERICA'S FASTEST GROWING 

TRUCK COMPANY. 

Dodge Truck sales grew 357 percent between 
1967 and 1977. Faster than Ford, Chevy, 

or GMC. When you see your Dodge 

Dealer about buying or leasing a 
four-wheel-drive Power Wagon 
or 4x4 Ramcharger, you'll 
understand why. 


DODGE IS INTO TRUCKIN' 
LIKE AMERICAS 


GOOD TIME TASTE 
NOW LASTS LONGER... 


* - 5 j 
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Warning: The Surgeon General Has Determined 8 mg. “tar, 0.9 mg. nicotine e. 3 | or T 
That Cigarette Smoking Is Dangerous to Your Health. av. per cigarette by FTC method. AN <-> 


You get genuine tobacco flavor in a low ‘tar’ 100... plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 
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